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THE AMERICAN GEOPHYSICAL UNION 


By Dr. J. A. FLEMING 


Tue American Geophysical Union has to do with 
those theoretical or applied sciences relating to the 
earth, its configuration, its structure and the natural 
forces in operation upon or within it. Since inception 
in 1919, the Union has gradually developed so that 
now, with 1,900 members, it is perhaps the principal 
organization in the United States of America, acting 
as a clearing house for new thoughts and ideas re- 
lating to geophysics. 

Sponsored by the National Academy of Sciences 
through the National Research Council, the executive 
committee of the union is the committee on geophysics 
of the council and is the American committee of the 
International Union of Geodesy and Geophysies. The 
functions of the union are “to promote the study of 
problems concerned with the figure and physics of the 
earth, to initiate and coordinate researches which de- 
pend upon international and national cooperation, and 


to provide for their scientific discussion and publica- 
tion.” 

The wide-spread special interests of the eight sec- 
tions of the union are expressed in the papers pre- 
sented at the annual meetings, in the regional meetings 


(often held in cooperation with other scientific orgeni-— 


zations) and in the annual “Transactions.” Symposia 
on timely subjects are annual features of the general 
assemblies. 

The fields of the sections of the union are briefly as 
follows: 

(a) Geodesy: This section is devoted to large-scale 
surveying on the earth’s surface, dealing particularly 
with triangulation, leveling and gravimetric surveys. 
Its objectives are principally determining the shape 
and size of the earth and adequate mapping of the 
earth’s surface. Borderline subjects are earth-tides 
and variations of latitude. 


& 

a 


0. 25 ; 
29 | 
nt d 
ehy. 
OLDER | 
—— 
565 
4 
4 
‘ 
a 
42 
4 | 
~ 
44 
2 
g 
sur- 
e 
No 
atus 
Th 
HE 
tan 
3 
h 
that 
Pea 
hod 
and 
ute, 
rk 
3 
4 
+ 
ie 
Ly 


566 SCIENCE 


{b) Seismology: This section is concerned with the 

solution of problems related to earthquakes and the 
transmission of vibratory waves through the earth. It 
deals with the internal constitution and surface struc- 
ture of the earth which, in turn, find practical use by 
the geophysical prospector, the foundation engineer, 
the structural engineer, the geologist, the astronomer 
and the insurance executive. 
_(¢) Meteorology: Meteorology is the scientific study 
of the physical processes which occur in the atmos- 
phere and of the connected processes of the litho- 
sphere and hydrosphere. It seeks to provide an un- 
derstanding of the causes of weather and climatic con- 
ditions and their changes. These exert a profound 
influence on the entire course of existence of every- 
thing living or inanimate on the earth’s surface and 
in its gaseous envelope. Meteorology is therefore of 
universal interest, including, as it does, all branches 
of pure and applied science, technology, agriculture, 
business, communications and transport, and military 
and naval strategy and tactics. 

(d) Terrestrial Magnetism and Electricity: The field 
of this section is the study of the magnetic and electric 
phenomena of the earth’s interior and atmosphere. 
Recent developments embrace the vital role of the 
magnetic and electric properties of the outer atmos- 
phere of cosmie radiation, and of the intimate con- 
nection between the electrical and magnetic conditions 
of the earth and various solar phenomena. The prac- 
tical utilizations in this field include isomagnetic and 
isoelectric charts and applications to navigation, wired 
and wireless communication, determination of sub- 
surface geology and ore-deposits. 

(e) Oceanography: Covering the greater part of 
the earth, the sea has a profound effect on man and 
the world in which he lives. In their interaction with 
the atmosphere, the oceans exercise a marked influence 
over climate and vegetation. The configuration of the 
ocean bottom and the action of tides and currents have 
an important bearing on maritime activities. Oceanic 
movements together with the physical and chemical 
properties of sea water affect marine life and thereby 


influence fisheries. The sea thus presents a field of . 


research not only for the oceanographer but also for 
workers in bordering branches of science and in the 
needs of the world’s commerce. 

(£) Volcanology: The seetion of voleanology en- 
eourages research and the presentation of papers not 
only in “pure” voleanology but also in many fields 
such as the study of volcanic and intrusive rocks, rela- 
tion of ore-deposits to igneous activity and laboratory 
experiments on processes of voleanism and the forma- 
tion of igneous rocks and ore-deposits. 

(g) Hydrology: The section of hydrology deals 
with the distribution and disposal of precipitation on 
the land areas of the earth, and as such is a border- 
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line science of interest to agronomists, engineers, fo. 
esters, meteorologists, soils technicians, geologists an, 
others, and thus forms a meeting ground for all those 
who are concerned with any phase of hydrology, |i, 
membership has contributed much in the last decade 
to theories of precipitation, runoff, infiltration ang 
percolation, movement of flood-waves, soil erosion anj 
the transportation and deposition of sediment, density. 
currents, the behavior of ground-water, evapo-trans. 
piration, glaciers, the physics of soil moisture and the 
development of useful techniques for dealing with 
hydrologic problems. 

(h) Tectonophysics: The section of tectonophysicg 
coordinates the application of physical methods and 
geologic and geophysical data to the solution of prob- 
lems of earth structure, through laboratory experi. 
ments, geologic observations and theoretical analyses, 

At the twenty-fourth annual meeting in the Hall of 
Government of George Washington University in 
Washington, on April 23 and 24, there were 475 regis. 
tered members and guests. One hundred and fou 
scientific papers and progress-reports were presented, 

Nine resolutions were adopted. These relate to (1) 
precise surveys and maps; (2) essential geophysical 
observations for duration of the war; (3) implementa- 
tion of meteorology for war purposes; (4) establish- 
ment of more stations in oceanic areas and Antarctica 
in interest of daily and long-range forecasting; (5) 
naval time-signal services; (6) adequate post-war pro- 
gram of seismological investigations; (7) practical 
post-war program in all branches of geophysics; (8) 
ways and means of providing employment for geo- 
physicists released from war effort during the period 
of transition from war to peace; and (9) thanks to 
George Washington University for facilities extended 
for meeting. 

Oscar Edward Meinzer—foremost authority of the 
United States, and perhaps of the world, on ground- 
water—was awarded the fifth annual William Bowie 
Medal for distinguished and outstanding contribution 
to the advancement of cooperative research in funda- 
mental geophysics. His eminent career is singularly 
established in these high ideals. 

J. A. Fleming was reelected general secretary of the 
union for 1943-1946; J. A. Duerksen was elected sec- 
retary of the section of geodesy for 1943-1946; Ernst 
Cloos, L. L. Nettleton and M. K. Hubbert were elected 
president, vice-president and secretary, respectively, 
of the section of tectonophysies for 1943-1946. No 
other elections were necessary as the terms of all other 
officers of the union and its sections do not expire 
until 1944 or later. 

During the years 1919 through 1931 funds required 
for functioning and publications of the union were 
provided by the National Research Council. During 
these years the annual grants of the council for the 
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maintenance expenses varied from $200 to $1,000 and 
B ihe total additional amount provided by the council 
in publishing some 1,250 pages of seven volumes of 
“Tyansactions” and one special report entitled “Sur- 
Research Problems in Geophysics” was about 
' 37,600. With the rapid growth and influence of the 
mion it was arranged that annuai dues be contributed 
by each member from 1932 ($2.00 from 1932 and $3.00 


@ ince 1937) and the annual total grant from the coun- 


ci] was reduced to an average of $400. From 1932 to 
date the total of annual dues was $30,337, sales of 
publications yielded $24,802, contributions for special 


® purposes amounted to $7,597, and grants from the Na- 


tional Research Council aggregated $5,692—a grand 
total of $69,941. During the same interval the publi- 
eation of some 26 volumes in 12 years of “Transac- 
tions” (7,967 pages in a format equivalent to 12,000 
pages of the conventional printer’s format), of 5 vol- 
umes (400 pages) of “Bibliography of Hydrology, 
United States of America,” and of reprints cost $34,- 
787, the cost of maintenance including a paid clerk 
from 1937 was $22,210, and the total costs of neces- 
sary equipment and special-purpose expenditures was 
$4,628—a grand total of $61,625. Thus on April 24, 
1943, there was a reserve of about $8,316 against fu- 
ture maintenance and publication of the “Transac- 
tions” of 1943. 
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This satisfactory performance is the result pri- 
marily of the economieal metheds of offset publica- 
tion which, with the study of methods of preparing 
master-copy for direct reproduction, have reduced the 
total average eost per page for editions of 2,000 to less 
than one half that of the conventional form of publi- 
cation in editions of 1,000 only; indeed on a strictly 
comparable basis of actual content of the page of our 
“Transactions” and editions of equal number the total 
cost per page is only one quarter as much. Further- 
more, our “Transactions” go, free of charge to each 
member, to a large number of libraries for public 
reference purposes and to between 300 and 400 of our 
colleagues in other countries throughout the world. 

This brings us to consideration of the union’s fune- 
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tion in the international aspects of geophysics. We 
have found means to be represented by delegates at 
each of the seven triennial assemblies of that body all 
of which, except the seventh in 1939, were held in 
European cities. The seventh assembly was held in 
Washington through the efforts of the American Geo- 
physical Union in cooperation with the Department of 
State and was judged by our foreign colleagues as one 
of the most successful of the seven from both points 
of view of attendance and of scientific discussion. To 
complete this undertaking the American Geophysical 
Union found in addition to its own funds some $18,327 
to cover expenses of $17,127—over one third was pro- 
vided by members of the American Geophysical Union 
and the remainder by generous special grants from the 
United States Government, the National Research 
Council, the Geological Society of America and the 
Carnegie Corporation in almost equal shares of $2,700, 
after refunds of $300 to each of the three last-named. 

It was fortunate indeed that the last assembly, com- 
ing as it did almost simultaneously with the outbreak 
of hostilities, was concluded in the United States. 
Thus despite the interference since then because of the 
war with the complete functioning of the International 
Union of Geodesy and Geophysics, it has been pos- 
sible, with our colleagues in the United Nations, to 
preserve a considerable part of the functioning of the 
international body and thus insure its continuance and 


its certainty of taking up its important work promptly _ 


upon the termination of the war. This has been made 
possible through the efforts of the officers of the Inter- 
national Union in Great Britain and those in the 
United States. Of the 33 adhering nations 17 are now 
Allied or neutral countries and 16 are Axis or Axis- 
occupied countries. Among American officers are the 
presidents of the Associations of Seismology and of 
Terrestrial Magnetism and Electricity, N. H. Heck and 
J. A. Fleming, and W. D. Lambert is a member of the 
executive committee of the Association of Geodesy. 
R. M. Field is chairman of the International Commis- 
sion on Continental and Oceanic Structure, and J. E. 
Chureh is president of the International Commission 
of Snow. These men have found it possible to carry 
on and keep alive many of the normal operations con- 
cerned. The conditions have not been so favorable in 
the Associations of Scientific Hydrology and Volean- 
ology since the officers of these associations are in 
occupied countries; an American, O. E. Meinzer, is 
chairman of the Commission of Subterranean Waters 
of the former, and another, T. A. Jaggar, is a vice- 
president of the latter association. For the Associa- 
tion of Meteorology, the United States is fortunate in 
having its secretary, Professor J. Bjerknes, in this 
country so that the interests in meteorology are being 
followed. For the Association of Oceanography, Dr. 
J. Proudman, of Liverpool, is secretary so that con- 
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tinuity of the association’s activities is assured. Pro- 
fessor E. Rothé, secretary of the Association of Seis- 
mology, died in 1942. President D. la Cour, of the 
International Union, died on May 19, 1942; under the 
circumstances, it has not been possible to arrange for 
the election of a successor, but the general functioning 
of the union has been maintained through its general 
secretary, H. St. J. L. Winterbotham. 

The general session of the twenty-fourth annual 
meeting of the American Geophysical Union on the 
afternoon of April 24 was devoted to a conference 
on the projected program of the International Com- 
mission on Continental and Oceanic Structure. This 
commission was formed at Edinburgh in 1936 with the 
instruction to devise, stimulate and sponsor geophys- 
ical-geological studies of crustal structure on a world 
seale, in extension and in support of the similar but 
less extensive studies made by some of the national 
organizations achering to the International Union of 
Geodesy and Geophysics. Briefly, these may be sum- 
marized as follows: (1) Nature and causes of regional 
magnetic patterns and anomalies; (2) nature, distri- 
bution and dynamic causes of regional and gravita- 
tional anomalies; (3) nature and causes of regional 
and temporary variations in radio transmission and 
reception; (4) nature and dynamic causes of crustal 
deformation-patterns such as may control regional oe- 
currence or non-occurrence of valuable mineral re- 
sources; (5) relation between possible cosmie cycles 
or rhythms and possible prediction of long-period 
rhythms as affecting climate and weather; (6) rela- 


_tions of relative climate, hydrology and soils. New 


authority has been given by General Secretary Win- 
terbotham of the International Union for expenses of 
the International Commission in the furtherance of its 
objectives by providing $1,000 proportioned according 
to the contributions of the several adhering nations. 
The members of this commission are R. M. Field 
(Chairman); J. A. Fleming (Secretary); A. Angen- 


heister, B. Helland-Hansen, O. T. Jones, Harold Jef- 


freys and F. A. Vening Meinesz. It has been sug- 
gested that there be added to the commission Messrs. 
H. U. Sverdrup, B. Gutenberg and H. H. Hess. 

The American-Geophysical Union has made free dis- 
tribution of some 300 to 400 copies of its “Transac- 
tions” each year to members abroad of the Interna- 
tional Union of Geodesy and Geophysics. Because of 
restrictions caused by the war, this distribution has 
been considerably curtailed since 1939, but the union 
is holding about 200 to 300 eopies of each volume for 
subsequent distribution when opportunity permits. 

In the field of snow the avalanche film, which was 
received from Switzerland through the Swiss Legation 
last year by President Church, of the International 
Commission of Snow, has been most valuable, espe- 
cially in connection with war studies and training con- 
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cerned with transportation and snow and avalanche 
conditions. 

J. A. Fleming, as a vice-president of the Intern,, 
tional Union of Geodesy and Geophysics, has con. 


tinued as the representative of the International Unjy, im 


charged with the deposits of funds of that union ;, 
this country. The only expenditures during the year 
on account of this fund have been $198.70 to th, 
American Geophysical Union to cover the share of the 
Association of Scientific Hydrology in the expense of 
the publication of the “Bibliography of Hydrology of 
the United States of America” for 1940 and $100 1, 


Chairman Field for preliminary expenses of the Ip. | 


ternational Commission on Continental and Oceani, 
Structure. The payment of the dues of the Unite 
States for adherence to the union was authorized {or 
the last year in the amount of $3,920.40 but, because 
of a blunder, the check for this amount was sent t 
London and arrangements are now under way for the 
return of these dues through the American Embassy 


in London so that the amount may be deposited with } 


other funds of the union with the Riggs National Bank 
of Washington. The balance on April 24, 1943, in the 
account at the Riggs National Bank is $6,432.52, 
With the receipt from England of the last year’s dues 
above referred to, the balance available will be about 
$10,350—the balance of contribution for adherence of 
the United States for the calendar years 1939, 1940 
and 1941. 

The American Geophysical Union has made every 
endeavor in the past year to increase the coordination 
and collaboration of interests, especially with the geo- 
physicists of the Western Hemisphere and, as indi- 
cated above, to maintain a considerable part of the 
continuity of the functions of the International Union 


of Geodesy and Geophysics, thus protecting for th @ 


future international relations so essential to geophys- 
ical investigations. A recent quotation from a proni- 
nent geophysicist of California may be apt in this con- 
nection; “The Union, in my opinion, is to be congratu- 
lated for having the vision and courage to proceed 
with the (24th) annual meeting. The Nation needs 
more, not less, scientific endeavor.” 

In these days of total war, as never before, responsi- 
bility for continued attainment of geophysical know!- 
edge falls with particular directness upon Americans. 
Now as never before, American scientists ‘personally 
benefit by affiliation with their fellow specialists and 
co-workers, since the individual worker is under 4 
great hardship. Now.as never before, scientists i 
general of the Western Hemisphere need to affiliate 
and play their part not only in the immediate prob- 
lems of applications to war-effort—to which the ge0- 
physicist is contributing effectively—but in the reha- 
bilitation of international relations and endeavors pat- 
ticularly necessary to investigation of earth physics. 
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ACETYLCHOLINE AND THE PHYSIOLOGY OF THE 


NERVOUS SYSTEM 


By Dr. J. F. FULTON and Dr. D. NACHMANSOHN 
LABORATORY OF PHYSIOLOGY, YALE UNIVERSITY SCHOOL OF MEDICINE, NEW HAVEN, CONNECTICUT 


In a text-book, “Physiology of the Nervous Sys- 


Stem,” published in 1938, the opinion was expressed 


that evidence then available to support the theory of 
“chemical mediation” in the central nervous system 
was unsatisfactory. Since the problem appeared to 
be at that time (early in 1938) still open to discussion, 


+ only a few short paragraphs were devoted to it. This 


view was criticized by Forbes? and later by Sir Henry 
Dale’ both in the columns of Science. Sir Henry was 


F particularly opposed to the statement that there was 


‘no evidence fit for critical examination that would 
place the liberation of acetylcholine as a primary 
event, central or peripheral.” 

Five years have now elapsed. Recent developments 
have changed many aspects of the problem and its 
reexamination is desirable. In the text-book’ it was 
emphasized that the work of Eccles and Sherrington 
and that of Lorente de N6 indicates that the excitable 
properties of the central neuron do not differ funda- 
mentally from those of the peripheral-axon, except in 
the degree of polarization. Hence, it appears un- 
necessary to assume a mechanism at synapses funda- 
mentally different from that in the axon. At the 
Symposium on the Synapse in 1939, Gasser and Er- 
langer® reviewing the problem arrived at the same 
conclusion, #.¢., that eonduction along fibers and 
across synapses differ only, quantitatively. 

Electrical recording instruments have a high degree 
of perfection. With the oscillograph changes of 
potential are recorded virtually without inertia. It is 
difficult to conceive that conclusions based on electri- 
cal signs of nerve activity ean be contradicted by 
observations based on methods which are slow, and 
therefore less appropriate to follow the rapid events 
accompanying nerve activity. The theory of Dale 
and his associates that acetylcholine might be the 
transmitting agent of nerve impulses across synapses 
and neuromuseular junctions, was based essentially 
on the type of evidence adduced previously by Otto 
Loewi in studying the action of autonomic nerves on 
effector organs: i.e., liberation of acetylcholine by 
stimulation of motor nerves and preganglionic fibers, 
establishment of the stimulating action of acetyl- 
choline in small amounts, and the potentiation of the 


1 Fulton, ‘‘ Physiology of the Nervous System.’’ Ox- 
ford University Press, 1938. Pp. xv + 675. 
2 Forbes, ScreNcr, 90: 17, 1939. 
Dale, Science, 90: 393, 1939. 
es Science, 90: 110, 1939. 
ymposium on the § se, Jour. Neurophysiol., 2: 


acetylcholine effects by previous eserinisation. Al- 
though there remained some contradictions and diffi- 
culties, well summarized by Eecles*® in his review, 
these were the facts that aroused suspicion and caused 
criticism. In the ease of autonomic nerves the evi- 
dence appeared adequate for the assumption that a 
liberated substance acted as the “mediator”; but trans- 
mission of nerve impulses across synapses and neuro- 
muscular junctions are rapid events which occur 
within milliseconds or even within a fraction of a 
millisecond. Sir Henry and his associates admitted 
that this time factor was the chief difficulty encoun- 
tered by their theory. As long as the time course of 
the reaction was not established evidence that the 
liberation of acetylcholine was the primary event 
remained unsatisfactory. The liberated acetylcholine 
could be a byproduct of nerve metabolism, however 
essential for the mechanism of ‘nervous action, but 


following the passing of the electrical change. The 


attempt of MacIntosh’? to determine the correspon- 
dence between the period of preganglionic stimulation 
and the period during which acetylcholine is present 
in the perfusate by collecting the venous effluent in 
30 seeond-samples ean not be considered as an ade- 
quate approach to this essential problem of the time- 
relation: for 30 seconds constitute an interval some 
10,000 times longer than the period during which the 
impulse passes through those foci. 

An entirely different approach to the problem was 
made by Nachmansohn and his associates. They in- 
vestigated the problem whether at synapses and neuro- 
muscular junctions the rate of acetylcholine metabo- 
lism is as high as required by the assumption that it 
is a transmitter of nerve impulses. For, if it is the 
primary event in this transmission, one must postulate 
that it appears and disappears at least at the same 
speed as the electrical changes. Little is known about 
the mechanism of acetylcholine appearance during 
stimulation; but the ester is inactivated by the specific 
enzyme, choline esterase, which splits it into its two 
components. Studies on the concentration and distri- 
bution of this enzyme have revealed that at neuro- 
muscular junctions and ganglionic synapses, as well 
as at all synapses of the central nervous system choline 
esterase is sufficiently high in concentration to split 
within milliseconds amounts of acetylcholine which, if 
released at those foci, would be in sufficient concentra- 


6 Eeeles, Physiol. Rev., 17: 538, 1937. 
7 MacIntosh, Jour. Physiol., 94: 155, 1938. 
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tion for a stimulating action. And if a substance can 
be hydrolyzed in a cell at such a high rate it is pos- 
sible, and even probable, that it can appear at a 
similar high rate. The work on isotopes has shown 
that in living cells enzymes are continuously active. 
A high concentration of a specific enzyme can there- 
fore be accepted as indication of the high rate of the 
metabolism of its substrate. The results have recently 
been reviewed by Nachmansohn.* They make pos- 


' sible the assumption that acetylcholine intervention 


is a primary event essential in synaptic transmission. 
The physiological significance of the enzyme mecha- 
nism is, moreover, emphasized by the observation that 
during embryonic development the time when the high 
enzyme concentration appears coincides with the time 
when the function of those foci begins. 

Further investigations on the activity of choline 
esterase has led, however, to a modification of the 
original concept. The new concept is easily com- 
patible with the conclusions of the American and 
Australian electrophysiologists cited above. Accord- 
ing to this concept®?° acetylcholine metabolism is 
intrinsically connected with the electrical changes oc- 
curring everywhere at the neuronal surface. Hence, 
it is only quantitatively more important at the synapse 
where the neuronal surface increases considerably due 
to the extensive end-arborisation. The new concept is 
based essentially on two lines of evidence. 

(i) Localization of choline esterase inside the nerve 
cell. In the experiments on the rate of acetylcholine 
hydrolysis in nervous tissue it was early noticed that 
the enzyme activity is high everywhere in nervous tis- 
sue and the difference between synaptic regions and 
axon is only a quantitative one. This was particularly 
obvious in non-myelinated fibers like the sympathetic 
chain of mammals or the abdominal chain of lobsters." 
Hence it was concluded that acetylcholine metabo- 
lism differs only quantitatively between axon and 
synapse.’ This is in agreement with the observation 
of Lorente de N6** that acetylcholine is liberated in 
preganglionic fibers as well as at synapses. This 
observation, contested at one time by the Hampstead 
school, has meanwhile been confirmed by Lissak.™ 
The situation became clearer when experiments on the 
superior cervical ganglion of cats (after section of 
preganglionic fibers) indicated that the enzyme might 
be concentrated at or near the neuronal surface.® 


8 Nachmansohn, Yale Jour. Biol. and Med., 12: 565, 
1940. 

® Nachmansohn and B. Meyerhof, Jour. Neurophysiol., 
4: 348, 1941. 

10 Nachmansohn, Coates and Cox, Jour. Gen. Physiol., 
25: 75, 1941. 

11 Nachmansohn, Compt. Rend. Soc. Biol., Paris, 127: 
894, and 128: 516, 1938. 

12 Nachmansohn, Bull. Soc. chim. biol., 21: 761, 1939. 

13 Lorente de N6, Am. Jour. Physiol., 121: 331, 1938. 

14 Lissak, Am. Jour. Physiol., 127: 263, 1939. 
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Further evidence favoring this assumption jy, 
emerged from experiments on the giant axon of squids 
in which it was shown that the enzyme is localizes 
almost wholly in the sheath, the amount in the ayo. 
plasm being negligible.*¢ 

Bio-electrical phenomena occur at surfaces, The 
localization of the enzyme at the surface and the high 
rate of acetylcholine metabolism are particularly per. 
tinent in view of experiments in which a close paraljc). 
ism could be established between the electromotiye 
force of the action potential and the concentration of 
choline esterase. 

(ii) Electromotive force and concentration of 
choline esterase. This parallelism has been brought 
out in experiments on the electric organs. The dis. 
charge of these organs is in principle identical with 
the action potential of ordinary nerves. The high 
voltage is obtained by the fact that the electric plates 
are arranged in series. In the electric organ of Elec. 
trophorus electricus (Linnaeus), the species with the 
most powerful electric organ as yet known, there are 
several thousand electroplaxes arranged in series, 
The maximal discharge of some specimens rises to 
more than 800 volts. 

High concentrations of choline esterase are found 
in the strong electric organs of Electrophorus elec- 
tricus and Torpedo. These organs hydrolyze in 60 
minutes amounts of acetylcholine eguivalent to 1-3 
times their own weight. Since in the larger specimens 
the organs have a weight of several kilograms the 
amount of acetylcholine which ean be split in these 
organs may amount to many kilograms in 60 minutes, 
i.e., several milligrams in one millisecond. This high 
rate of metabolism makes possible the assumption that 
acetylcholine is closely connected with the discharge. 
The high enzyme concentration is particularly signif- 
cant in view of the low protein (2-3 per cent.) and 
high water content (92 per cent.) of these organs. 

In the weak electric organ of Ray the enzyme con- 
centration is relatively low. If, in the three species, 
electromotive force per em and number of plates per 
em are compared with the concentration of choline 
esterase a precise relationship becomes obvious.” 
In the electric organ of Electrophorus electricus volts 
per em, number of plates per em, and concentration 
of choline esterase decrease from the head to the 
caudal end of the organ in an S-shaped form.’ If 
the electrical changes are recorded on the same speci- 
men and at the same section as the chemical values 
a close parallelism is obtained’ between voltage and 
enzyme concentration.1® This parallelism exists, not 


15 Couteaux and Nachmansohn, Proc, Soc. Exp. Biol. 
and Med., 43: 177, 1940. 

16 Boell and Nachmansohn, Screnc#, 92: 513, 1940. 

17 Nachmansohn, ScIENCE, 91: 405, 1940. 

18 Nachmansohn, Cox, Coates and Machado. Jor. 
Neurophysiol., 5: 499, 1942. 
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only in regard to the variations which occur in the 
game specimen, but even in absolute amounts for the 
ations between the individuals which are quite 
considerable. 

The localization of choline esterase and its correla- 
tion with the electromotive force appeared to be 
specific. Other enzyme systems and _ substances 
studied so far—the investigations are still in progress 
_do not show a similar distribution nor a parallelism 
with the electromotive force.'*1® An exception is the 
localization of vitamin B,, determined as diphospho- 
thiamin, which is considerably more concentrated in 
the sheath of the giant axon than in its axoplasm.*® 
This again appears significant. Since the breakdown 
of pyruvie acid, which requires vitamin B,, is prob- 
ably important for the formation of acetylcholine, the 
high concentration of this coenzyme is in agreement 
with the assumption of a high rate of acetylcholine 
metabolism at or near the surface. On the other 
hand, since pyruvie oxidation is of general impor- 
tance it could not be expected that the vitamin is con- 
centrated at the surface as exclusively as is choline 


esterase. 
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The new concept removes the chief difficulty for 
conciliating the “electrical” and “chemical” theories 
of transmission of nerve impulses. For it was not the 
question whether the process is chemical or electrical, 
but whether there is or is not a special mechanism 
at the synapses different from that in the axon, which 
was the basis of the controversy. A satisfactory 
answer has now been found to this question. There 
are certainly other factors and reactions involved in 
the propagation of nerve impulses, but the new inves- 
tigations indicate that acetylcholine in any case is an 
essential link in the generation of the electrical 
changes recorded during activity. Since V=E-IR 
the ester may act on the surface by producing E.M.F. 
or decreasing the resistance, or by both. Resistance 
and electromotive force are closely related properties 
of the membrane. If an impulse reaches the polarized 
surface the resistance breaks down. The resting 
potential disappears or is even reversed. It can easily 
be envisaged that a polarizing or depolarizing sub- 
stance which appears and disappears within milli- 
seconds is responsible for these changes. 


OBITUARY 


MONT ROGERS REID 

THE untimely death of Mont Reid on May 11, 1943, 
is mourned by the community in which he lived and 
by his many friends throughout the country. Rarely 
has a man so universally won the love and affection 
of his fellow citizens. That, during his illness, those 
in higher walks of life should have awaited daily re- 
ports of his progress; that telephone operators, taxi- 
cab drivers, hotel clerks and news-stand attendants 
should have inquired how he fared; that churches 
should have invoked special prayers for his recovery ; 
that, on his death, the flag on the City Hall of Cin- 
cinnati should have been flown at half-mast for one 
not connected with government; that civic organiza- 
tions should have attended his funeral services in a 
body; that the Ameriean Surgical Association, meet- 
ing at the time in Cincinnati, should have interrupted 
its scientifie program to do him honor—these are but 
a few of the indications of the extraordinary hold he 
had established upon his fellows. He was in a true 
sense the beloved physician. 

Mont Reid was born on a farm near the small town 


of Oriskany, Virginia, on April 7, 1889. His elemen- 


tary education he obtained largely from his father, 
who acted as schoolmaster for his six sons and daugh- 
ter. He attended the Daleville Normal School for two 
years, then entered Roanoke College, from which he 


19 Nachmansohn and Steinbach, Jour. Neurophysiol., 5: 
499, 1949, 


graduated with an A.B. degree in 1908. He entered 
the Johns Hopkins Medical School in the fall of that 
year and on graduating in medicine in 1912 was ap- 
pointed an intern in surgery by Dr. W. S. Halsted, 
the distinguished chief of the surgical department of 
the Johns Hopkins Hospital and professor of surgery 
in the Johns Hopkins Medieal School. The following 
year, 1913 to 1914, he was an assistant resident in 
pathology, then returned to surgery and held the posi- 
tion of assistant resident surgeon from 1914 to 1918. 
In 1918 he was appointed resident surgeon of the 
Johns Hopkins Hospital, a post he occupied for three 
years. Following this period he was an associate sur- 
geon of the hospital until his departure from Balti. 
more in 1922. Academically, he was successively 


instructor in pathology, instructor in surgery and 


associate in surgery in the Medical School. 

In 1922 he accompanied the writer to Cincinnati as 
his associate in the newly organized department of 
surgery of the University of Cincinnati Medical Col- 
lege. It was a period of transition with all the diffi- 
culties inherent in such a period; and there is litile 
doubt that his loyalty, sound judgment and winning 
personality contributed greatly to such success as was 
achieved in the development of the department. He 
became active and successful in practice and quickly 
won a host of friends. In 1925 he was appointed 
visiting professor of surgery to the Peking (later 
Peiping) Union Medical College of China and spent a 
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year there, among his other activities being the organi- 
zation of a medical unit which saw active service in 
war. He returned a victim of malaria which, for a 
time, considerably impaired his health; then assumed 
his usual work in the department. In 1931 he was 
appointed professor of surgery and head of the de- 
partment of surgery in the Medical College and direc- 
tor of the Surgical Service of the Cincinnati General 
Hospital. These positions he occupied at his death. 

Such, in bald outline, is a statement of his career. 
But it conveys little of his distinction as a surgeon, 
as a teacher of surgery, as a contributor to the art 
and science of surgery, as a citizen and as a man. 
For it ean be said of Mont Reid that he won distine- 
tion in many fields. His long training under Halsted, 
whose principles and methods of surgery but few of 
his pupils better understood or more carefully fol- 
lowed, made him a careful, meticulous surgeon of un- 
usually sound judgment. As a teacher he was not a 
brilliant lecturer nor an inspiring master of the clinic 
method of instruction. But at the bedside his kindness 
to patients, his attention to the salient facts of his- 
tory, his careful physical examinations, his interpre- 
tation of clinical data, his technic in the operating 
room and his good judgment were an example to his 
students, both undergraduate and advanced, which 
stimulated them to do sound medicine. In his associa- 
tion with Halsted, whose assistant he was during his 
experimental work on vascular surgery, Mont Reid 
early in his career became interested in the surgery 
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of the vascular system and some of his most importay, 
research lies in this field. He was also particularly 
interested in the surgery of the thyroid gland and 
contributed importantly to this subject. Fo, the 
rest he was, like his distinguished teacher, concern 


with the fundamental principles of surgery such 4: § 
the healing of wounds and the control of infection, & 


As a citizen he was not only interested in the develop. 


ment of the Medical College with which he was iden. § 


tified but in the affairs of his city generally; and 
the Commercial Club of which he was a member }y 
brought, no doubt, the same good judgment he ex. 
hibited in his chosen field. As a man he was tolerant, 
kindly, patient, and possessed an unusually winning 
personality which won him a host of friends and the 
esteem of those in all walks of life. He seems pecp. 
liarly to have fitted into his environment, a community 
of citizens who have an enduring memory for those 
who serve them well. By them, particularly, Mont 
Reid will not soon be forgotten. 
Grorce J. 


RECENT DEATHS 


Dr. Hermon Carey Bumpvus died on June 21 at 
the age of eighty-one years. Dr. Bumpus was from 
1902 to 1911 director of the American Museum of 
Natural History in New York, and from 1914 to 1919 
president of Tufts College. SS 


Dr. ArtHuR DEAN Bevan, professor of surgery at 
the Medical School of the University of Chicago, died 
on June 10 at the age of eighty-two years. 


SCIENTIFIC EVENTS 


RULES FOR AFFILIATED HOSPITAL UNITS 
OF THE OFFICE OF CIVILIAN - | 
DEFENSE 


REGULATIONS were issued on June 8 for Affiliated 
Hospital Units of the Office of Civilian Defense, of 
which Dr. George Baehr is the chief medical officer. 

One hundred and ninety-one hospitals and medical 
schools have been invited by the Surgeon General of 
the U. 8S. Public Health Service to organize affiliated 
hospital units of the Emergency Medical Service of 


_the U. S. Office of Civilian Defense. The invitation - 


was extended to so large a number of civilian hospitals 
because each unit will be called upon for service only 
in a war emergency affecting its own region. Units 
will be activated only in event of a grave military 


- disaster affecting the civilian population or military 


personnel in the area in which the parent hospital is 
located. Activation of a unit will take place only 
upon recommendation of the State Chief of Emer- 
gency Medical Service and the Office of Civilian 
Defense Regional Medical Officer, subject to certain 


limitations imposed by the Surgeon General and the 
Chief Medical Officer of the Office of Civilian Defense 
and by agreements with the invited: hospitals. 

Because these limitations may not as yet be under- 
stood by all physicians and hospitals which have been 
invited to participate in the Emergency Medical Ser- 
vice, the rules governing activation of affiliated units 
are set down as follows: : 


(1) Members of the staffs of affiliated units are com- 
missioned in the inactive reserve of the U. 8. Public 
Health Service, generally with the rank of Passed Assis 
tant Surgeon, Surgeon or Senior Surgeon (equivalent, 
respectively, to Army ranks of Captain, Major or Liev- 
tenant Colonel). They will remain on inactive status 
for the duration of the war unless urgent need for their 
services should arise in their region beeause of an aif 
raid or other grave wartime disaster. When activated 
under such circumstances, these officers will receive the 
pay and allowances of officers of equivalent grades in the 
armed forces. 

(2) The two specific purposes for which a unit may 
be activated are: 
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(a) For duty in an Emergency Base Hospital to which 
jjvilian casualties and other hospitalized patients must 
pe transferred because a community is under enemy at- 
tack and one or more of its hospitals must be evacuated. 

(b) For temporary duty to assist the armed forces at 
the time of an extraordinary military emergency which 
may temporarily overtax local military hospital facili- 
ties. Such temporary assistance will be provided in or 
near the locality in which an affiliated unit has been 
organized. The period of emergency assistance is ex- 
pected to be of short duration and will last only until the 
Surgeon General of the Army can send in additional 
medical officers or until he ean distribute the excessive 
load of sick and wounded to military hospitals in other 
parts of the country. Affiliated units are organized pri- 
marily for civilian protection and are not to be used to 
staff military hospitals as they expand to meet increasing 
medical requirements of the Army. 

: (3) Since affiliated units are organized by the Medieal 
Division of the Office of Civilian Defense as part of the 
Emergency Medical Service of their states, they will be 
expected to provide aid only in their own or neighbor- 
ing states. Their members will not be detached for duty 
in other parts of the country nor, in accordance with the 


m terms of their recruitment, will they be activated for any 


other duty except those listed in paragraph 2 of this 
statement. 

(4) A unit organized from the staff of a teaching hos- 
pital of a medical school will not be called unless the 
hospital itself must be evacuated or unless there is no 
uit from a non-teaching hospital to meet the emergency 
need. 
(5) The period of obligation for service will cease at 
the termination of the present national emergency; the 
Surgeon General will accept resignations of members of 
units six months after cessation of hostilities. 

(6) A commission in the inactive reserve of the U. 8. 
Publie Health Service does not prevent members of an 
affiliated unit from entering the armed forces; resigna- 
tion will be accepted for this purpose. 

(7) Members of affiliated units may wear the author- 
ized lapel buttons which indicate that they have enlisted 
for emergency service. They are not to wear the uni- 
form until called to active service and need not purchase 
4 uniform unless the possibility of active service is im- 
minent. Uniforms will not be required for brief periods 
of active service. 


Because it is essential for civilian protection, the 
organization of affiliated units has received approval 
of the board of trustees of the American Medical As- 
sociation. For the same reason, the Directing Board 
of the Proeurement and Assignment Service has 
authorized “essential” physicians to accept positions 
mm affiliated units. 


SEARCH FOR MINERALS IN THE MICHIGAN 
UPPER PENINSULA 


THE Michigan College of Mining and Technology, 


in cooperation with the Geological Survey division 
of the Department of Conservation at Lansing, is 


SCIENCE 573 


about to embark on an intensive program of investi-. 


gation of minerals in the upper peninsula of the state. 

Professor A. K. Snelgrove, head of the department 
of geological engineering, with his colleagues, Pro- 
fessors W. A. Seaman and V. L. Ayres, will prospect 
geologically the borders of the granite masses of Mar- 
quette and Baraga counties, including the Huron 
Mountain area, for ores of tungsten, molybdenum, 
beryllium, columbium, ete. Such minerals have 
already been found there. The task now will be to 
locate commercial concentrations. 


Professor Bart Park, of the department of chemical . 


engineering, aided by the department of mineral dress- 
ing, will do analytical work on the samples collected. 
Dr. R. A. Smith, state geologist, and Franklin G. 
Pardee, mine appraiser, will consult with the geolo- 
gists in the field during the summer. 

In the Iron River-Crystal Falls area, Iron County, 
the Federal and State Geological Surveys have already 
begun a long-term survey of iron resources. This 
work is being done by Drs. F. C. Park, Jr., and C. E. 


Dutton, federal geologists, with the collaboration of | 


Mr. Pardee. Aerial photographs are being taken to 
provide up-to-date base maps. Chemical work on the 
iron formations, to detect other metals possibly asso- 
ciated with them and hitherto overlooked, will be 
undertaken. 

The University of Michigan is cooperating with the 
State Geological Survey in exploring for oil and 
determining methods for more effective conservation. 
Professors K. K. Landes, chairman of the depart- 
ment of geology, and G. M. Ehlers will carry out 
stratigraphie and structural studies in the Mackinac 
Straits region, with particular reference to the corre- 
lation of formations exposed there with those contain- 
ing oil and gas in the fields to the south. The depart- 
ment of chemical engineering will make a general 
study of the oil and gas fields and operations in the 
state, especially the Reed City and headquarters fields, 
to determine possible methods for more effective con- 
servation. Wayne University, through Professor D. 
C. MacLachlan, will participate in the exploratory 
projects for oil. 

In the copper country, governmental scientific agen- 
cies have for some time supplemented the investiga- 
tions of the mining companies. Since 1942 Dr. J. J. 
Runner and A. A. Stromquist, of the U. S. Geological 
Survey, making their headquarters at Michigan Col- 
lege, have been studying the copper mines with a view 
to finding additional ore. 

Stimulus for the field projects came from the Upper 
Peninsula Mineral Industries Conference which the 
college sponsored in November, 1942, when represen- 
tatives of federal and state agencies met at Houghton 
to receive recommendations from mining companies 
and to formulate joint plans. 
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RARE CHEMICALS 


THE following chemicals are wanted by the National 
Registry of Rare Chemicals, Armour Research Foun- 
dation, 33rd, Dearborn and Federal Streets, Chicago, 
- Quinoline 2 Carboxylic Acid (Quinaldie Acid) 

. 2,4,5,7-Tetranitrol-1,8-dihydroxyanthraquinone 
. Tetraphenyl arsonium chloride 

. Salicylanilide 

. Salicylehloride 

. 5,15 dihydroxy palmitic acid 

. Tetramethylene Glycol 

6,B-Dialkylphenylethylamine or its derivatives 
. Lead Tetra-acetate 

10. 1-3 Cyclohexadiene 

11. 1-4 Cyelohexadiene 

12. Purpurogallin 

13. B-Cyclocitral 

14. Lead Catechol (1 Ib.) 

15. Myricin 

16. o-Hydroxy Phenyl Mercurie Chloride 

17. Cholestenone 

18. Glyoxylic Acid 
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EXPEDITION EXHIBITION OF THE NEW 
YORK ZOOLOGICAL SOCIETY 

In the Zoological Park the New York Zoological 
Society has opened a two months’ exhibition of the 
methods of initiating and carrying on a scientific 
expedition to the tropies. It represents the work of 
the Department of Tropical Research, and was pre- 
pared by the director, Dr. William Beebe, and Jocelyn 
Crane, research zoologist. It is concerned with the 
forty-third expedition of the department, which spent 
seven months in the field at Caripito, Venezuela. 

Among the exhibits shown are lists of materials, 
methods of transportation and complete outfits for 
shooting, photographing and observing; all the steps 
from the capture of a Urania moth to its final publi- 
cation as a color plate; and from the excavation of 
Cichlid fish from mud in the dry season to their in- 
corporation in a teehnical article in Zoologica; the 
flocking of thousands of moths to the gigantie Stand- 
ard Oil flares in the jungle; various uses of color and 
pattern in wild jungle life and an exhibit of old vol- 
umes dealing wholly or in part with wild creatures in 
Venezuela and Guiana, such as original Linnaeus, Sir 
Walter Raleigh, Ulloa, Humboldt, Merian, Stedman 
and Rohl. 

An important section of the exhibit is a series of 
eases under the heading: “Are You Lost in the 
Jungle? Whether you are Scientist or Soldier, your 
Problems are the Same.” Then follow three divi- 
sions: “Are You Afraid? Are You Hungry? Where 
is Camp?” 

Here, supposing that the soldier or scientist has 
nothing but his bare hands, actual specimens or pho- 
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tographs and elaborate labels demonstrate his rea) 


and imaginary dangers, from Anopheles, peraj ik | 
bushmasters and water buffalo, on the one hand, ty 
tarantulas, false coral snakes, vampires and electrg | 


eels on the other. Also are shown deadly 
and clear jungle water, safe twice-boiled or cheyj. 
cally purified water and potable frog juice. 

Under the hunger section is an exhibit of edibj, 
creatures from grubs to manatees which can be caught 
with the bare hands, together with possible foods 
such as termites, snails, lizards and snakes, with meth. 
ods of preparation for eating raw or cooking. 

The more simple means for finding one’s way whey 
lost are demonstrated, such as use of the sun, South. 
ern Cross, butterfly migration and the circling of , 
handkerchief on a tall sapling. 

W. B. 


BOTANICAL SURVEY OF THE ALCAN 
HIGHWAY 

Dr. Hueu M. Ravp, of the Arnold Arboretum of 
Harvard University, and party left Boston on May 
30 for a summer’s work in the field along the Alcan 
Highway. The party consists of Dr. and Mrs. Raup 
and their two children; Dr. Donovan §. Correll, x 
member of the staff of the Botanical Museum, Har. 
vard University, assistant botanist, and Dr. Charles 
S. Denny, of Wesleyan University, geologist. 

This is Dr. Raup’s ninth expedition to northem 
Canada. The objective is a general botanical survey 
of the Alean Highway, which has opened up vast 
areas that have never been explored botanically. Par- 
ticular attention will be given to the description of 
immediately usable botanical resources in the vicinity 
of Army posts and in areas of potential settlement. 
The field work is being done with the cooperation of 
the National Museum of Canada, the Joint Economic 
Committees, Canada-United States, and the Army 
Authorities. 

Field expenses of the party are covered by grants 
from the Milton Fund of Harvard University, the 
General Purpose Fund of the American Academy of 
Arts and Sciences, the Bache Fund of the National 
Academy of Sciences, the Penrose Fund of the eo- 
logical Society of America and from the general in- 
come of the Arnold Arboretum. 

E, D, MERRILL 


THE OPTICAL SOCIETY OF AMERICA 
Tue twenty-eighth annual meeting of the Optical 
Society of America, according to the preliminary 4! 
nouncement, will be held in Pittsburgh, Pa., on Octo- 
ber 7, 8 and 9. The program will include symposia 
on spectroscopy, spectrochemical analysis and 4 
tronomy, in addition to the usual contributed paper. 
A conference on spectroscopy and its applications 
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has customarily been held at the Massachusetts Insti- 
tate of Technology during the month of July. Be- 


cause of the continuous schedule under which the 


institution is now operating and the additional courses 
being offered for Army and Navy personnel, the 
facilities will not be available for a conference this 
summer. Arrangements are therefore being made for 
symposia and contributed papers on spectroscopy and 
related topies at the annual meeting of the society. 

A midwest conference on spectrochemical analysis 
has been held for several years during the late spring. 
Tentative arrangements for a meeting this year at 
Columbus, Ohio, were made many months ago. When 
the plans of the Optical Society became known to the 
sponsors of this Columbus meeting, it was decided, in 
the interest of minimizing travel under war conditions, 
to cancel the plans for the Columbus meeting and to 
encourage the authors of papers to present them at 
the Pittsburgh meeting. The program committee has 
planned a symposium of papers on “Optics in the 
Field of Astronomy,” the details of which are not yet 
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available. As usual, opportunity will be provided on 
the program for the reading of contributed papers 
of general optical interest. 

Because of wartime regulations governing the pub- 
lication of abstracts containing material in the re- 
stricted, confidential or secret categories, it is neces- 
sary for abstracts to be cleared before the program 
ean be released for publication. The secretary will 
undertake to obtain clearance of all abstracts received 
prior to September 1. On the other hand, it is de- 
sirable that authors submit abstracts as soon as pos- 
sible in order that time may be provided for correc- 
tions or deletions by the authors if found necessary. 

The meeting will be open to non-members as well 
as members of the society, and those interested are 
cordially invited to attend. Non-members who desire 
to receive the advance program or other information 


in regard to the meeting should address their requests 


to Arthur C. Hardy, Seeretary, Optical Society of 
America, Massachusetts Institute of Technology, Cam- 
bridge 39, Mass. 


SCIENTIFIC NOTES AND NEWS 


BirtHDAy honors of the King of England include 
Knighthood conferred on the Astronomer Royal, Dr. 
H. Spencer Jones, and on Dr. George Paget Thomson, 
professor of physies at the Imperial College of Sci- 
ence and Technology. Sir John Fraser, regius pro- 
fessor of clinical surgery at the University of Edin- 
burgh, was made a baronet. 


Dr. BERNARD ALBERT Hovussay, professor of physi- 
ology at the University of Buenos Aires, and Dr. 
Victor Moritz Goldschmidt, professor of mineralogy 
and geology at the University of Oslo, on May 20 
were elected foreign members of the Royal Society, 
London. 


Dr. Extiotr ProcTor JOsuin, professor emeritus of 
clinical medicine of Harvard University, has received 
the distinguished service medal and award of the 
American Medical Association. 


A TESTIMONIAL dinner was accorded to Dr. Herbert 
M. Evans, Morris Hertzstein professor of biology and 
director of the Institute of Experimental Biology, on 
June 4, by members of the medical and other faculties 
of the University of California in celebration of his 
sixtieth birthday. The celebration was held at the 
Bohemian Club, San Francisco, under the chairman- 
ship of Dr. William J. Kerr, professor of medicine. 
On this oceasion presentation was made of an anni- 
versary volume published by the University of Cali- 
fornia Press, “Essays in Biology,” containing forty- 
eight scientific contributions from pupils, associates 
and friends representing the physiology of reproduc- 


tion, endocrinology, nutrition and the history of med- 
icine and science. The publication was planned be- 
fore the present world war and the participants are 
leading foreign and American workers in their re- 
spective fields. 


Dr. S. Cumming, surgeon general, retired, 
U. S. Publie Health Service, is the recipient of new 
honors. According to the Harvard Alumni Bulletin, 
recently at the Mexican Embassy in Washington, Dr. 
Victor Fernandez Manero, national director of health 
of Mexico, conferred on him in behalf of the President 
of Mexico the decoration, Doctor Eduardo Liceago. 
At the invitation of the Government of the Dominican 
Revublie, Dr. Cumming lately went to that country to 
advise the public health authorities of the Republic 
on matters of health and sanitation. While in Ciudad 
Trujillo, the President of the Republic, General 
Rafael Trujillo, conferred upon him the decoration, 
Orden del Merito, Juan Pablo Duarte. During his 
visit there Dr. Cumming was made an honorary pro- 
fessor of the University of Santo Domingo, the oldest 
university on the Western Continent. He was also 
made an honorary member of the Medical Society of 
the Dominican Republic. 


Dr. Davin Russett Lyman, of Wallingford, Conn., 
was presented with the Trudeau Medal for 1943 at 
the St. Louis meeting on May 5 and 6 of the National 
Tuberculosis Association. 


At the commencement exercises of Syracuse Uni- 
versity, the Arents Medal for distinguished achieve- 
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ment was awarded to Carl L. Bausch, vice-president 
in charge of engineering and research of the Bausch 
and Lomb Optical Company. Arents medals are 
awarded annually to alumni of Syracuse University 
through a fund established for this purpose by George 
Arents, a trustee. 


THE University of Chicago on June 12 awarded 
citations as “distinguished alumni” to fifty-five mem- 
bers of the college classes prior to 1911, including 
Astronomer, Edwin P. Hubble; Chemist, Robert R. 
Williams; Geographers, Charles Colby and Stephen 
S. Visher; Geologists, Fred H. Kay and Arthur C. 
Trowbridge; Economist, Harold G. Moulton; Physi- 
cist, Harvey B. Lemon; Physiologists, Arno B. Luck- 
hardt, Franklin C. McLean and Herman A. Spoehr. 


Dr. Wort Ley F. Rupp, dean of the school of phar- 
macy and professor of chemistry at the Medical Col- 
lege of Virginia, was honored at a dinner recently by 
members of the Virginia Section of the American 
Chemical Society for his part in organizing the sec- 
tion in 1913, the Virginia Academy of Science in 1921 
and the Southern Association of Science and Indus- 
try in 1941. 

In recognition of his work in the synthesis and 
manufacture of atabrine, the degree of doctor of 
science of St. Lawrence University was conferred at 
commencement on Dr. A. E. Sherndal, plant superin- 
tendent of the Winthrop Chemical Company, who was 
recently elected vice-president of the company. 


Harvey Mivton MERKER, superintendent of manu- 
facturing for Parke, Davis and Company, was 
awarded by Wayne University the honorary degree 
of doctor of science in chemistry at the annual com- 
mencement exercises on June 17. 


Dr. WortH HAtg, since 1918 associate professor of 
pharmacology and assistant dean of the faculty of 
medicine at Harvard University, will retire from 
active service on August 31. 


Dr. A. A. Bera, consulting surgeon at Mount Sinai 
and Montefiore Hospitals, has been chosen president- 
elect of the International College of Surgeons to take 
office as president in 1945. 


Dr. W. V. Crvusss, head of the fruit products labo- 
ratory of the University of California at Berkeley, 
was elected president of the Institute of Food Tech- 
nologists at the annual convention of the institute, 
which met in St. Louis on June 2, 3 and 4. 


-Dr. ArtHur B. Lams is retiring as dean of the 
Graduate School of Arts and Sciences of Harvard 
University to return to full-time work in the depart- 
ment of chemistry. He is succeeded as dean by Dr. 
Howard Mumford Jones, professor of English. Dr. 
Leigh Hoadley, professor of zoology and master of 
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Leverett House, has been appointed to one of two 
newly established associate deanships of the schoo), 


Dr. Wm. DEB. MAcNiper, Kenan research profes. 
sor of pharmacology and head of the department of 
pharmacology of the School of Medicine of the Uyj. 
versity of North Carolina, has relinquished the heaq. 


_ ship to become effective on September 1. He yjjj 


continue in the department as a research professor. 


Dr. SamueL J. Kient, professor of chemistry 
Columbia University, will retire on June 30 after 
serving on the faculty for twenty-six years. He was 
appointed professor of chemistry in 1938. 


Dr. C. P. Ruoaps, director of Memorial Hospital 
for the Treatment of Cancer and Allied Diseases, 
New York City, has been given leave of absence to 
become chief of the Medical Division of the Chemica] 
Warfare Service of the United States Army, with the 
rank of colonel. Dr. F. W. Stewart, pathologist, has 
been appointed acting director, with Dr. Howard 
Taylor, Jr., as his assistant. 


Dr. DonaLtp K. TRESSLER, since 1933 head of the 
division of chemistry at the New York State Experi- 
ment Station, Geneva, has joined the staff of the 
General Electric Company. He will be concerned 
chiefly with research on refrigeration and the freezing 
preservation of foods, working at the laboratories at 
Bridgeport, Conn. 

Dr. Epwsrp Dawson Davy, professor of pharma- 
ceutical chemistry and dean of the School of Phar- 
macy of Western Reserve University, Cleveland, has 
been appointed director of the pharmaceutical divi- 
sion of the Winthrop Chemical Company. He will 
make his headquarters at the plant at Rensselaer, 
N. Y. Dr. Davy has been associated with Western 
Reserve University for the past twenty-one years. 


Dr. Stevart HENDERSON Britt, who has been diree- 
tor of the Office of Psychological Personnel of the 
National Research Council, has been commissioned a 
Lieutenant D-V(S) in the United States Naval Re- 
serve. 


Bert E. Grove, a member of the Raymond Foun- 
dation lecture staff of Field Museum of Natural His- 
tory, has been called to active service with the Army. 
He will serve with the medical corps. His first assign- 
ment is at Camp Custer, Battle Creek, Mich. 


LizuTENANT Donatp T. Rigs, formerly park natu- 
ralist at Starved Rock State Park, Illinois, and now 
of the Army Sanitary Corps, has been transferred 
from Camp Grant, Illinois, and is now at the Station 
Hospital, Camp Cooke, California, where he is assis- 
tant medical inspector. 


Dr. T. Harper Goopsprzp, professor of botany and 
director of the botanical garden of the University of 


{ 
{ 
: 
4 
Ae, 
= 
ta 
My 


California at Berkeley, has returned from an expedi- 
tion to the Andes, after having spent a year and a 
half in South America, bringing back a collection of 
dried plants, photographs and picture films. He also 
represented the Committee on Inter-American Artistic 
and Intellectual Relations. In this connection he gave 
two hundred lectures throughout Chile, Peru, Colom- 
bia and Argentina and gave numerous showings of 
three moving picture films in color. At the request 
of the president of Chile, he selected a site and 
worked out plans for a4 national botanical garden and 
in Peru he reorganized the garden in Lima. 


At a meeting of the Physical Society, London, on 
June 4, Professor F. C. Bartlett, F.R.S., gave the 
Thomas Young Oration on “Some Current Problems 
in Visual Functions and Visual Perception.” 


Tue Anglo-Polish Committee, London, held on May 
24 a meeting of commemoration of the four hundredth 
anniversary of the death of Copernicus at the Royal 
Institution, London. 


To insure a continuous supply of scientifically 
trained personnel for war industries, a committee of 
the American Institute of Chemical Engineers, of 
which Dean Frank C. Whitmore, of the Pennsylvania 
State College, is chairman, has drawn up a plan, sug- 
gesting that all able-bodied men in college, scientific 
and engineering fields be inducted into the armed 
forees when they reach the age of eighteen years, but 
that the thirteen weeks of basic training be omitted 
and instead that the men be retained in college for 
further technical training. It is also suggested that 
the armed services select not over fifty per cent. of 
such students for aetive duty, reserving the remaining 
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fifty per cent. to complete their training and enter 
war industries. At the present time there is no pro- 
vision for recruiting for war industry. This plan is 
designed to strengthen the home front as well as the 
battle front, and to provide the men on the battle 
front with adequate supplies of essential equipment. 


For the first time in the history of the Evening 


Division of the New York University College of Engi- 
neering a summer program of degree courses in nearly 
all departments of engineering will be offered, begin- 
ning on July 7. The program was formulated as the 
result of a survey made in the evening division earlier 
this year, which indicated that there is a general 
desire among the students to accelerate their degree 
training. The majority of the students of the Eve- 
ning Division are employed during the daytime, many 
of them with.the engineering departments of vital war 
industries for whom the study of engineering in the 


evening is an actual adjunct to their positions. 


THe Board of Estimate of New York City has 
agreed to the proposal for post-war construction at 
Coney Island of a large oceanarium, or aquarium, 
replacing the abandoned aquarium in Battery Park. 
Reversing its action of May 6, the board, by a vote 
of 10 to 5, approved a eapital budget amendment 
providing $42,000 for preparation of plans for the 
project. The amendment must now be approved by 
the City Council, where its passage is considered 
certain, and then the Board of Estimate must give 
final authorization for the expenditure of the funds. 
To the $42,000 to be provided by the city, the New 
York Zoological Society will add $20,000, so that 
$62,000 will be available for planning the project, 
which is expected to cost $1,502,000. 


DISCUSSION 


THE MOBILIZATION OF SCIENCE 

Tue Kilgore bill (S. 702) amply illustrates the old 
adage that the road to hell may be paved with good 
intentions; for while professing beneficent aims 
toward scientists and technologists, it would in effect 
turn them over to the power of partisan politics, be- 
sides hampering or emasculating the drive of indi- 
vidual effort. According to Dr. Harold G. Moulton, 
of the Brookings Institution, the government had in 
its employ in 1939 more than 40,000 scientists, and 
in wartime a very much larger number.’ Further- 
more, there is no telling how great this number would 
become if we include all those to be classified as “sci- 
entists and technologists” by the false and distorted 
meanings proposed for these terms in the Kilgore bill, 
Which states (Sec. 2 (b)) (italics mine) : 


1 ScIENCE, 96: 524, 1942. 


‘*Scientifie and technical personnel’’ shall include all 
persons, excepting physicians and dentists, who have com- 
pleted any course of study in any college or university 
in any branch of science or its practical application or 
who have had not less than an aggregate of six months’ 
training or employment in any scientific or technical 
vecation. 

After one semester, college freshmen would become 
“scientists” whether they passed or not, and any 
worker in a chemical factory, for example, would be- 
come a “technologist” in six months, irrespective of 
his competence. I must recall here a question posed 
by Lincoln in his debates with Douglas. Lincoln said: 
“Tf you call a dog’s tail a leg, how many legs has a 
dog?” And when many in the audience answered 
“Five,” Lincoln replied: “No, only four. Calling a 
dog’s tail a leg does not make it a leg.” This falsi- 
fication of the meanings of the words “scientist” and 
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“technologist” would not increase the number of real 
scientists and technologists, but it would classify with 
them enormous numbers of incompetents and great 
numbers of members of many labor unions, whose 
united ‘votes would drown out real scientific opinion. 
I query if this is an object of the bill. 

There seems to be considerable misunderstanding 
as to the extent to which scientists are “mobilized.” 
The New York Times editorial which is printed in 
Scrence for May 28 states: “Despite assertions to the 
contrary, scientists and technologists are not fully 
mobilized”; and in the issue of June 4, L. C. Dunn 
points “to the thousands of biologists of all kinds, 
of geologists, mathematicians aud other scientists 
whose work has no immediate relation to the war; 
and to the many laboratories which are operating as 
usual without reference to either the war or the gov- 
ernment.” It is true that many scientists are carry- 
ing on the control of food and water supplies and the 
numerous manufacturing operations by which are 
produced most of the necessities for the civilian popu- 
lation as well as for the armed forces, and also train- 
ing and teaching more chemists, engineers and other 
scientists and technologists—but ali this is important 
to the conduct of the war, even ix it has no immediate 
relation. 

Furthermore, the 4 1 “mobilized” is a weasel 
word. Competent scientists and technologists are 
listed in the membership lists of hundreds of scien- 
tifie and technical societies aud in professional direc- 
tories, and have also been listed by the National 
Roster of Scientifie and Specialized Personnel. I 
have yet to hear of cases where scientists have re- 
fused to answer a government call; even though many 
of them probswly never will be called, they are all 
ready to serve, if and when their services are called 
for. Just as only a few of those “mobilized” in our 
armed forces are on the actual firing line at any 
moment, so too many scientists must abide finding 
their proper and wanted call to the war effort. As 
Milton wrote: “They also serve, who only stand and 
wait.” And in the meanwhile, they keep the home 
fires burning. Any attempt to supersede the thou- 
sands of actively operating scientific and technolog- 
ieal agencies by a dominant group of appointees 
would be disastrous. And of the seven “top” ap- 
pointees, only two must be “scientists and technolo- 
gists” in the falsified meaning of these words. 

Human nature and politics being what they are, 
nepotism and favoritism are not impossible in ap- 
pointive positions, and government “brass hats” do 
not always recognize real merit and advanced ideas, 
as General “Billy” Mitchell and General de Gaulle 
found out. With the intense competition existing not 
only in individual businesses but also between whole 
industries, the urge to develop and perfect new meth- 
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ods and materials and products has led to outstanq. 
ing advances. Our government scientists do splendiq 
work within their limitations and render great public 
service; but consider the great array of new prod. 
ucts, medicines and machinery (electric iceboxes, 
autos, vacuum sweepers, vitamins, improved lighting 
and transportation, ete.) which have been brought to 
the public at great savings in eost by industrial |g). 
oratories. We have Nylon to replace silk and quite 
number of “synthetic rubbers”; radios; substitute; 
for many raw materials cut off by the war; mag. 
nesium and aluminum at low cost, etc., ete. Accord. 
ing to Mining and Metallurgy (April, 1943), under 
the best conditions only about 5 per cent. of the total 
development cost of most produets is claimed by lab- 
oratory research and patent prosecution—the balance 
goes into pilot-plant research, experimental design 
and construction and in getting the process into com- 
mercial operation. Following Langley’s unsuccessful 
attempt to fly his apparatus, financed by Congress, 
nothing was done of account until two enthusiastic 
bicycle mechanics, the Wright Brothers, built and 
flew their own machine, and established the airplane 
industry. 

Despite the good intentions behind those who 
framed and support the Kilgore bill, its results will 
be evil. Neither science nor technology, nor scientists 
nor technologists will thrive under regimentation. 
Far from being a “Magna Charta of Science,” as 
Thurman Arnold called it, it might well become a 
tangle of chains to enslave science and industry. We 
must guard against unwise concentration of power 
in the hands of appointees and sub-appointees, and 
its possible and even probable misuse or abuse, with 
results that can now be seen in Germany, Japan and 
Italy. 

JEROME ALEXANDER 


BIOLOGY AND THE KILGORE BILL 
Proressor L. C. Dunn in an article’ entitled “The 
Opposition to the Kilgore Bill” takes Dr. Gustav 
Egloff severely to task for certain of his recent state- 
ments concerning the bill, one of which was that “over 
95 per cent. of our scientific and technical manpower 


and facilities are now highly organized and coordi- 


nated to the single end of advancing the war effort.” 
Professor Dunn asserts that this statement is certainly 
not true and goes on to say that “one has only to 
point to the thousands of biologists of all kinds, of 
geologists, mathematicians and other scientists whose 
work has no immediate relation to the war... .” 

To support his contention, Professor Dunn quotes 
from an article by Professor J. 8. Nicholas, “The 
War Problem of Manpower in Biology and Agri- 
culture,” commenting thereon as follows: [Professor 
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S Nicholas) “estimates that in the biological sciences 


alone exclusive of medicine, there are available about 


67,000 scientists.””* 


Professor Dunn appears to have completely mis- 
rad Professor Nicholas’s article, the purpose of 
yhich was to show the vital relation of the work of 
the said estimated 67,000 biological scientists to the 
war effort. In fact, his whole article is a plea for 
the conservation of manpower in the biological sci- 
ences to prevent an imminent shortage of workers 
in these fields so essential to the maintenance of our 


war effort. 
A few quotations from Professor Nicholas’s article 


will make this abundantly clear: 


The services must be fed and clothed, and increased 
amounts of materials essential to these vital functions 
must be produced by a campaign of blood and sweat as 
rigorous as that involved in the mining of metals or the 
extraction of fuel. No other field must contribute so 
much to the war effort in material and in morale as do 
biology and agriculture; they provide the ultimate foun- 
dation for vietory. . . . At no time in our history has 
this group been loaded with a greater responsibility. 
This it accepts, asking only that Selective Service care- 
fully consider the importance of the biological group and 
the maintenanes of its personnel; that legislative plan- 
ners be brought, if possible, to think of how serious and 
far-reaching would be the effect of ill-considered restric- 
tions of its efforts. 


This is a far ery from Professor Dunn’s assertions 


| implying that 67,000 biological scientists are available 


for war work. He evidently disagrees with Napoleon 


; that “An army travels on its stomach” and appar- 


ently would have us believe that the only people whose 
work relates immediately to the war are those who 
make bullets and those who fire them. 


DONALD PRICE 
New York, N. Y. 
. THE MOSCOW SCHOOL OF TOPOLOGY? . 
From a purely logical point of view, topology, the 
mathematical science of continuity, is one of the most 
fundamental branches of mathematics. According to 


Hermann Weyl, all mathematics grows out of algebra, 


Which studies the realm of discrete operations with 
numbers and other mathematical symbols, and topol- 
ogy unites these symbols into continuous variations. 
From a more practical point of view, topology oceu- 
pies one of the key positions among the many different 
branches of modern mathematical science. In nearly 
all these branches of mathematics as well as in many 
fields of physies and engineering there is an increasing 
humber of problems where the essential difficulty of 
solution lies in working out a subtle quantitative 
2The Sigma Xi Quarterly, 30: 4, 294-97, 1942. 


‘Received via radio by the American Association of 
Scientific Workers, 
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analysis which can be performed only by topological 
methods. 

Little wonder, then, that topology attracts the spe- 
cial attention of mathematicians the world over. 
Henri Poincaré, the greatest mathematician of the be- 
ginning of this century, devoted his most profound 
research efforts to topology. In the United States of 
America topology and its applications oceupy almost 
exclusively such great scientists as Birkhoff, Veblen, 
Alexander and Lefschetz. The energetic work and 
brilliant discoveries of the last three mentioned scien- 
tists have made Princeton a world center of topolog- 
ical thought which has given refuge to such famous 
European scientists as Hermann Weyl and J. V. 
Neumann. 

A school of topologists working no less intensively 
was established in the U.S.8.R. by Paul Uryson, Paul 
Alexandrov and Leo Pontryagin. Even the initial 
works of Alexandrov and Uryson, which were done in 
1920-1924, created large new branches of topology— 
the theory of dimensions of Uryson and the theory of 
bicompact spaces of Alexandrov. Uryson died at the 
age of 26 and Alexandrov devoted himself with ex- 
ceptional energy to arranging and publishing Uryson’s 
unfinished work, an activity which resulted in a num- 
ber of sizable memoirs. Alexandrov at the same time’ 
introdueed a new trend into topology by devoting his 
efforts to a synthesis of the classical combinational 
topology of simplest geometrical figures with general 
ideas of theoretical-multiple nature. The general com- 
binational topology created by him has become one 
of the fundamental trends for further research by 
topologists and mathematicians the world over. 

By the end of the twenties Alexandrov’s pupil, Leo 
Pontryagin (now a corresponding member of the 
Academy of Sciences), collaborated in his teacher’s 
research. After his initial efforts, which constituted 
a continuation of Alexandrov’s work, Pontryagin 
turned his attention to the theory of continuous 
groups in which he achieved fundamental results, 
changing this branch of mathematies at its very roots. 
His basie accomplishments were published in a book 
which appeared in 1939 simultaneously in the U.S.S.R. 
and U.S.A. | 

In addition to Pontryagin, a brilliant group of 
pupils has gathered around Alexandrov. Among them 
are Andrei Tikhonov, Leo Tumarkin and Alexander 
Kurosh. These men have done a great deal both in 
topology and in its applications. For instance, Tik- 
honov (who is now also a corresponding member of 
the Academy of Sciences) applies topological methods 
successfully to mathematical analysis and geophysics. 

The work of Soviet topologists continues with un- 
abating intensity even in wartime. Alexandrov him- 
self completed during 1941-1942 his fundamental re- 
search on the properties of the mutual disposition of 
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-geometricc! figures for which he was granted one of 
the Stalin first prizes for 1942. Pontryagin, Tikhonov 
and several other topologists are now actively work- 
ing on special war problems. 

A number of topologists of the younger generation 
are in the ranks of the Red Army. Some of them send 
their scientific works to the Academy of Sciences for 
publication in its Reports, even from the front. Grad- 
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METEOROLOGY AND CLIMATOLOGY 


Basic Principles of Weather Forecasting. By VICTOR 
P. Starr. 299 pp. 125 rigs. > -w York: Harper 
and Brothers. 1942. 

Workbook in Meteorology. By 
HAUS and JAMES E. Miter. 163 Figs. and 
maps in end pocket. New York- “{eGraw-Hill. 
1942. $3.00. 

Climatology, General and By THom»: A. 
Buair. 478 pp. 101 figs. map. New Yozk: 
Prentice-Hall. 1942. $5.00. 

An Introduction io the Study of Weather and Climate. 
By Harotp B. Warp and E. Powers. 
112 pp. 24 figs. Evanston, |''.: Privateiv orinted. 
1942. 

Ways of the Weather. By W. / 
pp. 75 figs. Lancaster, '’a.: 
Press. 1942. $4.00. 

THE publication of Espy’s evoch-making “Philoso- 
phy of Storms” a century ago initiated a period of 
great develcpment in meteorology in this country. 
Esny had recruited a corpa of volunteer weather ob- 


. Humpureys. 400 
The Jaques Cattell 


servers in the zastern part of the United States, and © 


from the reports received from them by mail he under- 
took to systematize the information on size, form and 
rate and direction of travel of individual storms. The 
later development of the telegraph made it possible to 
get weather reports quickly and led to the conviction 
that the weather could be foretold. For a few years 
prior to the Civil War the Smithsonian Institution 
issued daily public weather forecasts. Official me- 
teorological services were established in many coun- 
tries during the 1870’s; our own was created in the 
first year of that decade within the Army Signal Ser- 
vice. Thus meteorology in this country became an 
official technology and the responsibility for its wel- 
fare rested in a government agency, which presently 
was reorganized and became the Weather Bureau. 
The chief preoceupation of the bureau was with 
weather forecasting. 

There were no trained meteorologiste and unfor- 
tunately little encouragement was given to the devel- 
opment of adequate training facilities in the universi- 
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uate students Shanin and Fomin completed their topo. 
logical work while in the Red Army and came A 
the front to take their examinations. 

Soviet topologists strive even under the most trying 
conditions of war not to lose their place in the inter 
national cooperation of mathematies. 


ANDREI Koumogoroy 
ACADEMY OF SCIENCES OF THE U.S.S.R. 


ties. New employees in the Weather Bureau wer 
recruited at the sub-professiona( ‘<vel and wer . 
trained through a system of to fill 
fessional positions. University admuiiistrators wer. 3 
not willing to establish facilities for training and fo 
research in meteorology so long as there were no 
professional opportunities for graduates. ; 
With the rapid development of commercial and 


military aviation during the last 20 years there aos He 


a need for weather forecasts more detailed and spe. 
cialized than the Weather Bureau could provide. In 
1927, with the support of the Guggenheim Fund for 
the Promotion of Aeronautics, en experimental zr ] 
ways weather service was established for the air rout; 
between Los Angeles and San Franciseo. Carl-Guste! 


Rossby was selected to conduct the tria!. This airvay @& 


weather service quickly proved that meteorology could 
be of inestimable service to aviatior and a need for J 
trained meteorologists soon became evident. With 
the support of the Guggenheim F~n4, a meteorology 
course was instituted at the Massachussetts Institute of 
Technology in 1928, with Rossby in charge. Gradv- 
ally, young men who had taken this course began to 


make themselves felt in the Army and the Navy ani 


in civil aviation. At the same time fundamental re- § 
search in meteorology was greatly stimulated and 
graduate work in the subject led to the conferring 
of the first Sc.D. degree in meteorology in this country 
about eight years ago. During the last five years 
Rossby and his students have been responsible for the 
establishment of departments of meteorology in three 
other first-rate institutions: New York University 
(1938), the University of Chicago (1940) and the 
University of California at Los Angeles (1940). 

A logical by-product of the phenomenal growth of 
aeronautical meteorology in the last decade has been 
the publication of text-books. Already they occupy 
a five-foot shelf and they are mostly of very high 
quality. In the main, however, they are strongly 
biased by the special needs of aviation and do not even 
claim to treat of the whole of meteorology. For this 
state of affairs Rossby and his associates ean not be 
blamed. They realize that there can be no importa! 
advance in the art of weather forecasting without! 
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nueh fundamental work in the science of meteorology. 
vuoy realize further that there can be no full and 
F ound development of the science so long as any part 
of it remains neglected. 
Nevertheless, there is no opportunity at present for 


 jiem to do much to round out the development of the 


 wience. The present wartime emphasis on military 


jyation has brought literally thousands of Army and 


S Navy cadets to the existing meteorology departments 
training as weather forecasters. The facilities of 


® :hcse schools were so severely overtaxed that both the 


f Army and Navy have found it necessary to establish 


new schools for training in ‘weather forecasting. 

The need for speed in training of weather fore- 
casters for the military services has created many 
extrerely diffieult pedagogical problems. The stu- 
dents are not allowed time to acquire an adequate 
knowledge of the physies of the atmosphere; instead 
their training in forecasting is reduced, in so far as 


® jossible, to a series of empirical rules, and entails as 


f much practice in the laboratory as time will permit. 


“Basic Principles of Weather Forecasting” was 


| yritten for use in the present accelerated training pro- 


2! cram. Mr. Starr directs the work in experimental 


weather forecasting in the Institute of Meteorology 
at the University of Chicago. He has developed spe- 
cial competence in making forecasts from the obser- 
vations that ean be obtained at a single station. Such 
forecasts are, of course, extremely valuable in maiy 
fields of military operation, since there are times when 
synoptie observations from other stations are unob- 
tainable. The-book is almost completely non-mathe- 
natieal; there are scarcely a dozen equations in it 
and these are far from formidable. The basic prin- 


§ ciples are brought together in the first two chapters, 


the first of which deals with forecasting the field of 
notion in the atmosphere and the second with fore- 
casting of the actual weather from the field of motion. 
There are only a few pages on the general atmos- 
pherie circulation. Most of the remainder of the book 
discusses a series of examples of weather forecasts for 
each of the four seasons. The author makes skilful 
use of carefully selected synoptic charts and charts 


§ of upper-air soundings. The book ends with a brief 


description of current work on extended-period fore- 
casting. Myr, Starr is a good teacher as well as a 
skilful forecaster and his book profits from both of 
these qualities. It should be especially useful in the 
present emergency. 

“Workbook in Meteorology” was also prepared to 
assist in the rapid training of students in the art of 
Weather foreeasting. Its four parts deal successively 
With climate (mean condition of the atmosphere), in- 
struments and methods of observation, the elements of 
dynamie meteorology and the weather map. Most of 


| the exercises are carefully prepared and are purpose- 
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ful; the text is thoughtfully written and the instruc- 
tions are clear and coneise. Unfortunately, there are 
a few exercises that will be recognized even by the stu- 
dent as busy work. The questions that follow some of 
the exercises could have been much better. They are 
mostly of the simple true-false type (the mean posi- 
tion of the heat equator is [north, south] of the geo- 
graphic equator) and add little to the student’s under- 
standing of the work he hag been doing. Nor do they 
help the instructor to estimate the progress of the 
student. Nevertheless, this workbook should bea most 
useful laboratory teaching aid and there is little doubt 
that it will be widely adopted. “Workbook in Weather 
Forecasting” would be a better title. 

There is one part of meteorology that has been 
neglected more than any other. This part is climatol- 
ogy. A century ago meteorology was mainly climatol- 
ogy, but after the possibilities of weather forecasting 
came to be realized, the content of meteorology became 
more and imore restricted until to-day it consists almost 
entirely of “weatherology.” In fact, it is no longer 
realized that climatology is an integral part of meteor- 
ology, coordinate with “weatherology” and of equal 
importance to it. Both subdivisions of meteorolagy 
use the same instruments and the same observational 
data. One is concerned with irregular short-time 
fluctuations in the state of the atmosphere, whereas the 
other has to do with the regularly recurrent or periodic 
changes in the state of the atmosphere from day tu 
night and from winter to summer. The conditions of 
the atmosphere to be expected at any place over a 
period of time constitute its climate. 

Just as meteorology (“weatherology”’) is given prac- 
tical expression in weather forecasting, so climatology 
finds practical application conspicuously in the fields 
of agriculture, biology and geography. But climatol- 
ogy has not reached the stage of practical application 
nearly to the extent that “weatherology” has. Clima- 
tology remains largely descriptive; physical eclimatol- 
ogy is virtually unexplored in this country. Perhaps 
it will require pressure from the agricultural interests, 
like that exerted by the aviation interests to secure im- 
proved foreeasts, before physical climatology will be 
developed to a point where it can serve practical ends. 

Much of the current literature of climatology is 
written by the geographers. They have a very real 
interest in climatology because they regard climate as 
the key to the areal differentiation of the earth. The 
study of descriptive climatology has, thus, been dili- 
gently pursued and studies of the climate of particular 
places and regions are numerous. 

There are a number of text-books on climatology 
written in the English language. They are largely 


descriptive and have more or less similar organization, 
giving information on temperature, rainfall, humidity, 
pressure and wind for various parts of the earth. 
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Blair’s “Climatology” is such a book. It is no better, 
and perhaps no worse, than others that have appeared 
in the past. It will certainly do nothing to advance 
the science of climatology or to raise the level of 
teaching of the subject in the United States. The 
writing is dull and the illustrations are poorly selected 
and executed. The first quarter of the book deals with 
what is called general climatology and the remainder 
with the climates of the world. The book contains 
some modern material, but it is not adequately assimi- 
lated into the text. Fer example, appended to the dis- 
eussion of the generai circulation, which follows Fer- 
rell quite literally, there is a brief paragrapa on air 
masses. It may be presumed that Rossby’s lucid dis- 
cussion of the general circulation in the 1941 Yearbook 
of Agriculture (Climate and Man) was available to 
the author. At least it is listed in the bibliography. 
Yet there is no indication that he made any use of it. 

The failure to deal satisfactorily with the various 
climatie controls, and particularly the general cireu- 
lation, makes difficult the discussion of the climates of 
various regions. For example, when explaining the 
arid parts of North America he says, in part (page 
173), “The southern portion of this dry-climate area, 
from southern California to Texas and southward into 
Mexico, is in the subtropical belt of high pressure, 
which is characteristically dry ~round the world. In 
winter, the winds are from nor: wr northwest out of 
the Great Basin center of hi: + pressure, and they 
decrease in humidity 2s they imove southward to 
warmer latitudes. In summer the inflowing winds on 
the Pacific side pass over the sbnormally cool water 
along the California and Lower California coasts, and 
hence are <y as they move inland over the very warm 
land srrface.” This explanation is repeated in the 
discus‘ on oi the factors influencing the climate of 
California (page 202). ; 

As a matter of fact, the air that passes over south- 
ern California in summer is not dry; it contains three 
times as much moisture as in winter. Only in the 
Gulf and South Atlantic states is the summer air 
moister. Summer rainfall is deficient over southern 
California because a mechanism for precipitating the 
abundant atmospheric moisture is lacking. In “Char- 
acteristic Weather Phenomena of California” Byers 
has explained the peculiar rainfall régime of Califor- 
nia clearly and simply. It can not be said that the 
explanation is too complicated for climatology stu- 
dents. 

Blair says (page 12) that there are only three meth- 
ods of transmitting heat: radiation, conduction and 
convection. The most important process for redis- 
tributing heat over the earth’s surface, advection, is 
ignored. So is the most important process for the 
vertical transport of heat, mechanical turbulence. 
Convective turbulence is mentioned as the principal 
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cause of high fogs in central California (page 203) | 


but the process is nowhere explained. 


“Weather and Climate” is a privately printed bo 


of 112 pages that presumes to cover the whole fig] 7 


of meteorology. It fails completely. There are jj 
chapters as follows: earth relations (6 pages), th, 


atmosphere (10 pages), the heating and cooling of j 


the earth (8 pages), atmospheric pressure and win 
(6 pages), the moisture of the atmosphere (10 pages) 
the general circulation of the atmosphere (6 pages) 


the seasons (2 pages), aperiodic migratory cyclona 


and anticyclones (19 pages), the weather map anj 
forecasting (9 pages) and climate (22 pages). 

This statistical summary of the contents of the book 
does not tell the whole story of its inadequacy. () 
the 6 pages in the chapter on earth relations 5 ap 
irrelevant by any standard in a book on this subject, 
Three of the 6 pages on atmospheric pressure ani 
winds are wasted on useless illustrations. The chapter 
on migratory cyclones and anticyelones contains , 
two-page half-tone reproduction of a daily weather 
map which is almost completely illegible and of whic 
no use is made in the text. A footnote states, “The 
map ... has been cut and made smaller so that some 
of the explanatory material is omitted.” This is not 
of any importance because the part that remains can 
not be read. That a world survey of climate ca 
hardly be achieved in a space of 18 pages is obvious, 
This book is about the equivalent of the corresponi. 
ing part of a high-school text in general science. (ne 
wonders if it is being used in college classes. 

The subtitle of “Ways of the Weather” is “A cil- 
tural survey of meteorology.” It was published in 
the “Humanizing Science” series of the Jaques Cattell 
Press. Only Dr. Humphreys could have written this 
book. He has a rigorous scientific background ani 
at the same time a rare ability to explain things simply 
and interestingly. His ready wit and his sprightly 
style are seen here at their best. Little is overlooked 
in the book; in fact the reader is given a bonus of 
material not ordinarily found in meteorology texts. 


Here the author is following the precedent established | 


by his earlier work, “Physies of the Air,” but ther 
is an important difference. For example, what le 
then labeled “meteorological acoustics” he now call 
“weather music.” Where else can we get a scientili 


explanation of the murmur of the forest, the roar | 


the tornado, the howling of the wind, the clatter ¢ 


hail, the rattle of sleet, the patter of rain, the é¢ 


tonation of meteorites, the swish of the Aurora at 


the song of the four-horse wagon, in non-scientific lar & 


guage? | 
Such abstruse subjects as “structure of the atmo 


phere,” “distribution of temperature,” “distribution J 


water vapor” and “distribution and changes of atmo 
pherie pressure” do not readily lend themselves " 
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| teresting presentation for the lay reader, but Dr. 
= Humphreys has made them interesting. Still, “Ways 
S of the Weather” is not for the lay reader alone; it is 
B . book that every professional meteorologist should 
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have, if for no other reason, because it presents the 


old and familiar substance of meteorology in a new 


and fresh garb. 
C. W. THORNTHWAITE 


SOCIETIES AND MEETINGS 


THE ILLINOIS STATE ACADEMY OF 
SCIENCE 


Tue Illinois State Academy of Science held its 
thirty-s:<t) ¢nnual meeting on May 7 and 8, at Jack- 
sonville, with MaeMurray College and IIli- 
nois College as hosts. Attendance, although smaller 
than in recent years, was larger than had been ex- 
pected, with 329 persons regis‘ered. 

On the morning of Mav 7, a general session in 
Jones Chapel on the Illinois College campus featured 
two timely addresses. The retiring academy presi- 
dent, F. M. Fryxell, Augustana College, spoke on 
“American Seience in the Development of the Philip- 
pines,” and Dr. Edson 8. Babson, professor of geol- 
ogy, University of Chicago, spoke earnestly of our 
natural heritage, its benefits and its menace. 

During the afternoon of May 7, ten sections of the 
academy met separately under the direction of. sec- 
tion chairmen, in quarters provided by MacMurray 
College, for the reading of papers by academy mem- 
bers. The Agriculture Section, Dr. O. L. Whalin, 
University of Illinois, chairman, heard nine papers 
and had an attendance of nineteen persons. The 
Anthropology Section, Mr. Ben Nussbaum, Fairbury, 
chairman, heard ten papers and had an attendance 
of sixty-five persons. The Botany Section, Dr. K. 
Richard Johnson, National College of Education, 
chairman, heard eight papers and had an attendance 
of twenty-two persons. The Chemistry Section, Dr. 
H. W. Gould, Northern Illinois State Teachers Col- 
lege, chairman, heard ten papers and had an attend- 
ance of twenty. The Geography Section, Dr. L. A. 
Uvimes, State Normal University, chairman, heard 
four papers by four attendants. The Geology See- 
tion, Dr. William E. Powers, Northwestern Univer- 
sity, chairman, heard thirteen papers and had thirty- 
one in attendance. The Zoology Section, Dr. Herbert 
H. Ross, Illinois National History Survey, chairman, 
heard seven papers and had an attendance of twenty- 
siX persons. 

The Social Science and Psychology and Education 
sections, with Dr. M. R. Goodson, University of Illi- 
nois High School, and Dr. V. Dake Jolley, Wheaton 
College, as co-chairmen, heard four papers and had 
an attendance of forty-five persons. These sections 
also held a special noon luncheon, with Dr. Sylvanus 
M. Duvall, George Williams College, speaking on the 
subject, “Wanted, A West Point for Peace Leader- 


ship,” and a morning session on May 8 to view the 
University of Iowa’s motion picture, “The Effects of 
Social Climate on Behavior,” and to discuss implica- 
tions of this film for classroom management. 

The new Collegiate Section of the Academy, which 
spans the gap between the Junior Academy of Science 
and the Senior Academy, with Miss Marjory Merrill, 
senior in biology, and Miss Eleanor Garvin, senior in 
chemistry, both of MacMurray College, as chairmen, 
and Dr. H. R. Wanless, University of Illinois, as 
coordinator, heard a program of fifteen papers pre- 
sented by college students from five colleges and uni- 
versities before an attendance of forty persons. 

The Physies Section, Dr. O. L. Railsback, Eastern 
Illinois State Teachers College, chairman, in recogni- 
tion of the demands made by war on physicists, asked 
none of its members to prepare papers but, with 
twenty-five persons in attendance, devoted its time 
to a diseussion of the preparation and certification of 
science teachers. 

The annual banquet of the academy, held on the 
evening of May 7, was well attended. The short pro- 
gram included the introduction of new officers and, 
as the outstanding annual highlight, the awarding by 
the academy of American Association for the Ad- 
vancement of Science grants in aid of research to 
Dr. I. A. Kofen, Dr. H. J. Eigenbrodt and Dr. C. L. 
Bieber, jointly, of North Central College, and to Dr. 
C. W. Bennett, of Western Illinois State Teachers 
College. 

The banquet was followed by the annual public 
lecture provided by the academy. Dr. Carl T. Rus- 
sell, head of the department of research and inter- 


pretation of the National Park Service, spoke on the 


national parks during the war and in the future, 
illustrating his remarks with lantern slides and with a 
colored motion picture film. 

The morning of May 8 was devoted to tours of 
inspection of the State School for the Blind, State 
School for the Deaf and State Hospital for the In- 
sane, all of which are located in Jacksonville. At 
these institutions the managing officers had arranged 
special demonstrations of methods and displays of 
equipment and facilities, by means of which the mem- 
bership of the Illinois Academy might better under- 
stand both what is being done towards the rehabilita- 
tion of the blind, the deaf and the insane and aiso 
how it is being done. 

Officers elected for the coming year were: 
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President: L. J. Thomas, University of Illinois, Urbana. 

First Vice-President: A. E. Emerson, University of Chi- 
eago, Chicago. 

Second Vice-President: H. W. Gould, Northern Illinois 
State Teachers College, DeKalb. - 

Secretary: L. R. Tehon, Illinois Natural History Survey, 
Urbana. 

Treasurer: John Voss, Manual Training High School, 
Peoria. 

Librarian: Gilbert Wright, Illinois State Museum, Spring- 
field. 

Editor: Grace Needham Oliver, Illinois State Geological 
Survey, Urbana. 

Junior Academy - Representatives: Allen R. Moore, J. 
Sterling Morton High School, Cicero. 

Southern Division: Mrs. Mary Creager, Chester High 
School, Chester. 
Delegate to A. A. A. 8.: R. F. Paton, University of 
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Tilinois, Urbana. Delegate to Conservation Council; y. 
O. Graham, 4028 Grace Street, Chicago. Publicity Ding. 
tor: Paul Street, Northern Illinois State Teachers (,). 
lege, DeKalb. General Chairman Local Arrangements fo, 
1944: H. W. Gould, Northern Illinois State Teachers (4). 
lege, DeKalb. 


Unless unforeseen difficulties arise, the Illinois 
State Academy of Science will hold its thirty-sevent) 
annual meeting on May 5 and 6, 1944, at DeKalb, 
Illinois, with the Northern Illinois State Teachers 
College acting as host. Dr. H. W. Gould, professo; 
of chemistry at that institution, will act as chairman 
of the committee on local arrangements and already 
has his committee for the next year’s meeting well 
organized and at work. 

L. R. TeHon, 
Secretary 


SPECIAL ARTICLES 


ISOLATION AND PROPERTIES OF CHICKEN 
ERYTHROCYTE NUCLEI! 


LaSKOWSKI recently has published an improved 
method for the isolation of undamaged chicken eryth- 
rocyte nuclei.2.. This method is undoubtedly much 
superior to the previously existing methods, but a 
disadvantage of the procedure is that lysolecithin 


_ must be used, which is not a convenient substance to 


prepare and which might not be desirable in case 
lipid studies were to be made with the isolated nuclei. 

We have found that if washed chicken erythrocytes 
are laked in 0.9 per cent. sodium chloride by means of 
saponin, the nuclei are rapidly liberated and can be 


‘readily isolated by centrifugation followed by washing 


in 0.9 per cent. sodium chloride solution. The concen- 
tration of the sodium chloride solution is very impor- 
tant, since for example if one uses 0.85 per cent. 
instead of 0.9 per cent. sodium chloride, the nuclei 
almost invariably form a gel as the result of agglutina- 
tion while they are being washed. 

Our procedure was as follows: Fresh chicken blood 
was collected at the slaughter house and was defibrin- 
ated. The erythrocytes were centrifuged and were 
washed in 0.9 per cent. sodium chloride solution ac- 
cording to the procedure of Laskowski,? except that 
we have washed only twice. : Then they were suspended 
in sufficient 0.9 per cent. sodium chloride solution to 
make a volume equal to that of the original volume of 
blood. To one hunéred ec of erythrocyte suspensions 
was added 5 ee of 0.11 molar phosphate buffer of pH 


1 From the Department of Biochemistry and Pharma- 
cology, University of Rochester School of Medicine and 
Dentistry, Strong Memorial Hospital, Rochester, New 
York. 

2M. Laskowski, Proc. Soc. Exp. Biol. and Med., 49: 
354, 1942, 


6.8 to 7.0 containing 0.3 gm of Merck’s purified 
saponin. Practically complete laking occurred in five 
minutes. The nuclei were then washed four or five 
times with 0.9 per cent. sodium chloride solution. 
Usually we have added two or three ce of 0.11 molar 
phosphate buffer of pH 6.8 to 7.0 to the centrifuged 
nuclei without stirring, immediately before adding the 
sodium chloride solution. 

Nuelei prepared by this method were found to be 
of even better microscopic appearance than those pre- 
pared by us according to the method of Laskowski. 
However, we used snake venom to prepare our lyso- 
lecithin instead of bee venom as employed by Las- 
kowski. Although upon first examination nuclei pre- 
pared using lysolecithin or saponin appeared to be 
free from stroma, heavily stained preparations er- 
amined under high power were found to contain 4 
certain amount of extremely tenuous stroma attached 
to the nuclei. It appears possible that complete re- 
moval of this stroma causes agglutination of the 
nuclei. 

The total lipid content of our nuelei is about 14 per 
cent., of which a considerable fraction appears to be 
phospholipid. The desoxyribonueleic acid content of 
the nuclei, determined by the Dische reaction® accord- 
ing to the procedure of Seibert* is in the neighborhood 
of 45 per cent. ; 

The respiration of the nuclei without added su 
strate was compared with the respiration of nuclei 


prepared by the method of Laskowski,? and also with 


that of nuclei prepared at pH 6.0 by laking with very 
dilute citric acid. In the latter preparation much 
stroma appeared to remain attached to the nucle 


8 Dische, Z. Mikrochemie, 8: 4, 1930. 
+F. B. Seibert, Jour. Biol. Chem., 133: 593, 1940. 
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making it impossible to wash out the last traces of 


3 hemoglobin. “The QO, values for these preparations 


gre given in Table 1. 


TABLE I 
3 
ov 
vo SE 
33 
j 24 ZO 
in 0.9% NaCl buffered to pH 
‘phosphate, 37.5° C. . 0.40 0.10+* 0.10+ 
QO: in 0.11 molar phosphate, p. 
68, 25° C. 0.26 


~ * Laskowski reports an average value of about 0.20 for the 
Q0: of his nuclei, with a variation of 0.15 to 0.22. We have 
made only one determination in duplicate on Laskowski nuclei 
and our sample may have stood a trifle too long in the ice 
box before testing. 

Nuclei prepared by our method were rather in- 
tensely yellow from a pigment which we believe to be 
largely xanthophyll. To study this pigment the nuclei 
were washed once with 95 per cent. alcohol, and this 
washing was discarded. Then the nuclei were extracted 
three-times with 95 per cent. aleohol and the extracts, 
which contained nearly all the pigment, were combined. 
The alcohol was evaporated to dryness, leaving a resi- 
due of the pigment together with some lipid. This 
residue was taken up in a small volume of hot aleohol, 
and on cooling some of the lipid precipitated and was 
removed. The concentration of alcohol then was low- 


| ered to about 92 to 93 per cent. by the addition of 


water and the pigment was removed from the alcohol 
by repeated extractions with petroleum ether. These 
petroleum ether extracts were combined. Subsequent 
extraction of the petroleum ether with a small volume 
of 92 per cent. methanol caused the pigment to pass 
almost quantitatively from the petroleum ether into 
the methanol layer. The methanol was evaporated to 
dryness and the pigment, which still contained some 
lipid, was taken up in earbon disulfide. The carbon 
disulfide solution gave absorption bands at 444.5, 476.0 


and 507.5 mp, which coincide almost exactly with the 


positions of bands reported in the literature for xantho- 
phyll.® The pigment gave two observable bands in 
petroleum ether at 444.0 and 475.5 mp, and in 92 per 
cent. methanol two bands at 448.0 and 478.0 mp could 


| beseen. A sample of the pigment that had been evap- 


orated to dryness gave a strong blue color with the 


| Carr-Price reagent. 


Although the original aleoholic extract containing 
the yellow pigment showed practically no fluorescence, 
4 sample of nuclei in which the xanthophyll had grad- 
ually disappeared during storage yielded, after dry- 


2 H. Gilman, ‘‘Organic Chemistry, An Advanced 
Treatise,?? Vol. II, page 1149. New York: John Wiley 
and Sons, 1938, 
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ing, a light yellow ether-aleohol extract which was 
appreciably fluorescent, possibly indicating a flavin 
pigment. 

When the isolated nuclei were suspended in dis- 
tilled water and the pH was adjusted to about 8.5 
with ammonia, a transparent apparently structureless 
gel was formed which persisted in extreme dilutions. 
The transparency of this gel is of interest in view of 
the considerable amount of lipid present. The gel is 
coagulated to form a rather fibrous precipitate by the 
addition of a little dilute acetic acid. A similar gel is 
also formed if 5 or 10 per cent. sodium chloride is 
added to the centrifuged nuclei, and Laskowski states 
that saturated sodium chloride solution also causes gel 
formation. It appears likely that the gel must repre- 
sent some sort of heavily hydrated lipo-nucleoprotein 
complex with the lipid in a fairly high degree of 
dispersion. 

SUMMARY 


(1) A method has been described for the isolation 
of chicken erythrocyte nuclei using saponin to lake the — 
cells. Nuclei prepared by this method have been com- 
pared with nuclei prepared by the method of Laskow- 
ski? and with nuclei prepared by a citric acid method, 
particularly in regard to respiration. 

(2) The total lipid content of the nuclei is about 
14 per cent. and the desoxyribonucleic acid content is 
about 45 per cent. 

(3) A yellow pigment contained in the nuclei ap- 
pears to be xanthophyll. 

(4) A gel formed by the nuclei at pH 8.5 in the 
presence of ammonia and the absence of other cations 
is deseribed. 

This work was supported by the International 
Cancer Research Foundation, of Philadelphia, Pa. 


ALEXANDER L. Dounce 
Tren Ho Lan 


FRACTIONAL CEPHALIN-CHOLESTEROL 
FLOCCULATION IN HEPATIC DISEASE? 
Since 1938, when Hanger? first described the ability 

of sera from patients with intrahepatic disease to 
floceulate an emulsion of cephaiin and cholesterol, a 
number of reports have appeared in the literature 
(summarized in a recent contribution from this insti- 
tution®) indicating the validity of this laboratory pro- 
cedure as an aid in the study of disorders of the liver. 
This test has proved to be of particular value in the 
differentiation between hepatogenous jaundice and 

1 From the Medical Research Laboratory and the Divi- 

sion of Pathological Chemistry, New York Post-Graduate 
Medieal School and Hospital, Columbia University, New 
ee M. Hanger, Trans. Asn. Am. Physicians, 53: 148, 
1938; Jour. Clin. Invest., 18: 261, 1939. 


3 C. H. Greene and M. Bruger, NV. Y. State Jour. Med., 
43: 318, 1943. 
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‘ pared by the Difeo Laboratories, Detroit, Michigan, was 
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early obstructive jaundice (i.¢., before damage to the TABLE I 
hepatic eells has occurred ). CEPHALIN-CHOLESTEROL F'LOCCULATION 1y Two 
The cephalin-cholesterol flocculation test as origi- 
nally described, however, fails to provide adequate Cephalin-Cholesterol Flocculation oo 
margin for the study of alterations in the degree of Tubel Tubell Tubelll TubeIV TubeV 
damage to the hepatic cells. The purpose of this pre- sa 
cholesterol flocculation produced by the addition of 
various concentrations of serum, when carried out at Case I. F. Female, age 45 years 1 
intervals, may be used as an index of increasing or ,9 
decreasing hepato-cellular pathology. ° 160 
The cephalin-cholesterol emulsion‘ was prepared 42 +++ +++ + 150 
according to the procedure originally described by 
capacity) were set up each containing 4 ml of 0.9 per 21 
cent. NaCl and 1 ml of the diluted lipid emulsion. To A 


Tube I was added 0.1 ml of the patient's serum and =, mary: The fractional cephalin-eholesterol fice. fa © 
the contents mixed. Decreasing concentrations of culation test appears to he a valid procedure fr Me! 
serum were then prepared according to the following following alterations in the degree of hepato-cellulr be 


schedule : damage in patients with diseases of the liver. Whe a 
Dilution 1—0.1 ml of serum diluted with 0.9 ml of carried out at intervals, the fractional test permits Hi" 

0.9 the evaluation of injury to the hepatie cells in terns 

Dilution 3.—0.1 ml of Dilution 2 diluted with 0.9 ml a 

of 0.9% NaCl. Mavrice 
Dilution 4—0.1 ml of Dilution 3 diluted with 0.9 ml New YorK Post-GrRADUATE MEDICAL 

of 0.9% NaCl. ScHoot AND HosprraL 


To Tubes II, III, IV and V were added 0.1 ml of : 
Dilutions 1, 2, 3 and 4, respectively. The tubes were STUDIES ON PERIPHERAL VISUAL ACUITY 
placed in a rack and kept at room temperature for 24 AuTHouGH peripheral visual acuity curves are wel Mie A 
hours. The degree of flocculation of the cephalin- known, there has been very little work done to deter. 
cholesterol emulsion was then read and graded from mine normal variability or to correlate this acuity 
0 to ++, the former indicating no flocculation and with other visual functions. Certain wartime acc- Hp ca 
the latter complete clearing of the supernatant fluid. dents under combat conditions have indicated that tie 
The table shows the results obtained in two of seven faulty peripheral acuity, unknown to the individual, to1 
patients with simple (catarrhal) jaundice. In Case may have been responsible. This prompted the writer iM of 
I. F., fractional cephalin-cholestergl flocculation tests to develop a reasonably short, aceurate test of this Mi fe 
carried out at intervals indicated increasing hepatic visual function and to investigate the possibility of Hii si 
damage from the day of admission to the hospital improving it by systematic training. A brief report ple 
until the 34th day when the icterus index reached 188 _is presented herewith. Be iny 
units. Clinical improvement was evident on the 48th Peripheral visual acuity (or efficiency) was mei Hpac 
hospital day when flocculation failed to occur in Tubes sured by the use of Landolt broken circles with breaks Hi of 
IV and V. Im this patient, the extent of fractional of the following sizes; .5, 1, 1.5, 2, 2.5, 3, 4, 5, 6, 7,8 lin 
flocculation appeared to vary directly with the icterus 9 and 10 mm, fitted to a carrier mounted on a 25 «m BB fo 
index. In Case D. C., clinical improvement was ac- perimeter. Illumination was kept constant with  Migjski 
companied by decreased to absent flocculation in the  built-on illuminator, the light from a 60-watt Mazi Hy ' 
high dilutions; of interest was the lag observed in the daylight lamp 35 em from the test object being inc i her 
diminishing cephalin-cholesterol flocculation compared dent at 45°. Surrounds and operator were blacked HMM fes 
to the decided decrease in the icterus index on the 28th out. Nine points on each eye, 30°, 60° and 90° from 
hospital day. This is not unlike the lag in the return the line of vision, were tested with the other ¢y¢ Me : 
of the erythrocyte sedimentation rate to normal com- blacked out. The test object was covered with a black Hi a 


monly encountered in patients recovering from acute paddle and then revealed successively in any of fou Hy, 
rheumatic fever. possible positions corresponding to points of the ‘ 


| pass (N, S, E or W), the subject signaling the pos Ho), 
«In these studies, the cephalin-cholesterol antigen pre- tion with the eye fixed forward. Four consecutive st 8 
cessful identifications were necessary for a score. Tht 
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xize of the break in the smallest circle successfully iden- 
‘fed was scored, the sum of 14 points being the total 
gore. The 90° points were generally too weak to have 
soring value. The reciprocal of the total score was 
ned for percentage determinations. One hundred 
subjects selected at random were tested to determine 
the norm. The average of all scores was arbitrarily 


® chosen as 100 per cent. On this basis 87 males scored 


102 per cent. and 13 females 91 per cent. The best 
subject scored 364 per cent. and the worst 43 per cent. 
The peripheral acuity thus measured was found to be 
an independent factor: it did not correlate accurately 


with age, sex, central acuity or color vision. There 


was a positive correlation with central acuity of .39, 


® yielding no practical reciprocal predictive value. 


Although the youngest group was the best, the periph- 
eral acuity did not decline steadily with age. The 
oldest of four groups (40-70 years) was the second 
best age group. Hight color-blind individuals scored 
an average of 92 per cent. The test showed a .91 
reliability. 

Of the original group of one hundred, 30 were 
males from 18 to 27 years of age inclusive, who had 
normal or better central vision, normal color vision 
and no astigmatism; the requirements for aviation 
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cadets. Their average score was 115 per cent., the 
best scoring 210 per cent. and the worst 52 per cent. 
These latter two represented the 2nd and 99th in 
degree of peripheral acuity of the original group of 
100. 

A shortened version of the test taking from 12 to 14 
minutes (as compared to from 40 to 60 minutes for 
the original) was run on another group of 113 subjects 


and was repeated in from 8 to 10 weeks. The second 


seores showed an average of 6 per cent. improvement. 
Twenty of the original group of 100 were retested and 
showed an average of 16 per cent. improvement. The 
improvement was roughly proportional to the amount 
of time taken by the test. In two test groups out of 
three the second eye tested better than the first. 

This investigation has revealed great spontaneous 
variability in peripheral visual aevity, incidentally al- 
ways without the individual’s awareness. It shows 
such acuity to be an independent visual factor. The 
evidence indicates that peripheral visual acuity can be 
trained. Experiments in testing, training and corre- 
lation are being continued. 

Frank N. Low 


ScHOOL OF MEDICINE, 
UNIVERSITY OF NorTH CAROLINA 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A MACROCHEMICAL REACTION FOR THE 
DETECTION OF PEACH MOSAIC! 


Since the beginning of the program for the eradi- 
cation of peach mosaic in western Colorado, difficul- 
ties have been encountered in the detection of symp- 
toms of the disease in certain horticultural varieties 
of peach which did not show constant symptom mani- 
festations.2» $ Because of these difficulties, the pos- 
sibility of using a differential color reaction as a sup- 


S plementary aid in the detection of the malady was 
investigated. Hutchins‘ in 1933 was the first to use 


a chemical color reaction as an aid in the identification 
of a virus disease of peach, the phony disease. Raw- 
lings and Thomas® described a microchemical reaction 
for another virus disease present in peach, the buck- 


fskin disease of cherry and other stone fruits. 


The Elberta peach variety was used for the test 


Blerein described because it showed symptom mani- 


festations of the strains of the peach mosaic virus® 


1Scientifie Series Paper No. 155. 
?E. W. Bodine and L. W. Durrell, Phytopath., 31: 322- 


B33, 1941, 


*L, M. Hutehins, E. W. Bodine and H. H. Thornberry, 
U. 8. Dept. Agr. Circ. No. 427, 1937. 
‘L. M. Hutchins, Ga. State Ent. Bull., 78, 1933. 
T. E. Rawlins and H, Earl Thomas, Phytopath., 31: 
916-925, 1941, 


ee W. Bodine and L. W. Durrell, Phytopath., 31: 4, 


throughout the entire growing season. The Elberta 
trees used were grown upon “natural” peach seedling 
rootstocks. The thinnest possible complete free-hand 
sections about 2 inch in diameter were cut from healthy 
and diseased roots and stems. Sections were placed 
in a watch glass and a drop of a saturated solution. of 
phloroglucinol in 100 per cent. methyl alcohol was 
added to each section. After this solution evaporated 
to dryness, a drop of a solution of nitrophenolic acid 
in methyl aleohol was placed on each section and 
allowed to evaporate to dryness. This solution was 
prepared as follows: Fifty ml of concentrated nitric 
acid were added to 4 gram of C.P. phenol and allowed 
to stand over night. An equal volume of water was 
added the following day and the solution allowed to 
stand for about 18 hours. Three drops of this solu- 
tion were placed in 25 ml of 100 per cent. methyl 
alcohol. 
Differentiating color reactions were found to be 
characteristic of the xylem of sections from healthy 
trees and from trees infected with the severe and 


medium strains of the peach mosaic virus. Healthy. 


stem and root portions turned a color varying be- 
tween Persian lilac and Daphne pink,’ while virus- 
infected seedling rootstocks and stems of Elberta 


7R. Ridgway, ‘‘Color Standards and Nomenclature.’? 
43 pp. 53 eolored plates. Washington, 1912. 
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ranged in color from maize yellow to apricot yellow. 
Color reactions showed greatest contrast when mate- 
rials were collected in the fall and early spring and 
tested immediately. They were not distinctive when 
tests were made during the active growing season. 
Sections from peach trees affected with other virus 
diseases, namely the Golden net and the “X” disease, 
showed no differential coloring. 

Further studies are in progress to determine the 
effectiveness of the reaction in the detection of the dis- 
ease in seedling rootstocks onto which other peach 
varieties are commonly budded. 

Austin O. Srmonps 
E. W. Bovine 
COLORADO AGRICULTURAL EXPERIMENT 
STATION 


A METHOD FOR NARCOTIZING 
HOLOTHURIANS 

At the Marine Biological Laboratory, Woods Hole, 
various methods have been tried for nareotizing 
Thyone briareus. These sea cucumbers are widely 
used in invertebrate zoology courses throughout the 
country, either as live material when available along 
the Atlantic coast or as preserved specimens further 
inland. It is highly desirable to find a method of 
expanding these animals without the waste of a high 
percentage of the specimens in the treatment. 

The Supply Department at Woods Hole has, for 
many years, obtained expanded specimens of holo- 
thurians by treating them.in the field. ‘The undis- 
turbed animal with extended tentacles is quickly 
grasped back of the tentacles before it has time to 
retract. The oral end is then immediately dipped into 
a solution of nitric acid and paralyzed. The specimen 
is then placed directly into a formalin solution. This 
method is cumbersome and requires much time, espe- 
cially since Thyone is not nearly as common as it once 


was in the area. It is not at all practical to use this 


method on the sea cucumbers brought into the labora- 
tory, since only a small per cent. of the animals will 
normally extend the tentacles in the aquarium. 

Dr. T. H. Bissonnette, Trinity College, advised me 
that a saturated solution of chloretone in sea water 
had been used during the past few summers in prepar- 
ing Thyone for class use. Fifteen cc of the solution 
were injected into the coelom of each animal. He also 
stated that the method was unsatisfactory; many of 
the specimens did not relax. 

During the summer of 1942 while instructing in the 
invertebrate course at Woods Hole I tried several 
methods of anesthetizing Thyone without success. 
Several attempts were made, using the saturated 
chloretone solution for injection and immersion. The 
animals remained turgid several hours after this 


‘treatment. A saturated solution of magnesium sul- 
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phate was tried since I had earlier achieved gon, 
success in narcotizing the California sea cucumber, 
Stichopus, with this chemical. Thyone did not relax 
when submerged in the solution nor when injecteg 
with it. 

Ledingham and Wells' have successfully nare. 
tized marine annelids with magnesium chloride goly. 
tion. They used 80 grams of crystalline magnesiyn 
chloride dissolved in 1,000 ce of tap water, and in. 
mersed the annelids in the solution for a period of 
1 to 4 hours for relaxation. I tried the same solution 
on Thyone. The animals remained turgid after being | 


‘immersed for 12 hours. 


The same solution was used as an injection into the 
coelomic cavity and was successful in 100 per cent, 
of the trials. Each specimen was injected with ap. 
proximately 15 ce of the solution and then submerged 
in a vessel containing the same solution. A relatively 
fine hypodermic needle should be used since a part of 
the intestine often escapes through a hole in the body 
wall made with a coarse needle. The injected animal 
becomes very turgid for about 15 minutes and then 
gradually relaxes. After one hour some of the speci- 
mens will extend the tentacles without manipulation. 
In the others the tentacles may be worked out easily 
by suspending the animal from the aboral end and 
applying pressure to the bulb of fluid thus formed. ] 
Over 100 Thyone were relaxed in this manner. About 
half cf them were animals which were regenerating 
after having evicerated about a month previous to the 
date of relaxation. 

Three of the nareotized sea cucumbers were placed 
in running sea water and had regained their turgidity 
after about 48 hours. Time was not available for a 
longer observation. 

Wuuis G. Hewart 

DEPARTMENT OF BIOLOGY, 

‘Texas CHRISTIAN UNIVERSITY 


1 Isabel C. Ledingham and G. P. Wells, Nature, 150: 
121, 1942. 
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by L. EARLE AR- 
NOW, Instructor in 
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istry, University of 
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School, Minneapolis, 
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ERS, Professor of 
Biochemistry, West- 
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for mid-year classes... 


INTRODUCTION TO 


ORGANIC anp 
BIOLOGICAL CHEMISTRY 


Discussing two closely related fields between its covers, this 
new text is unique—and rich in potential use. The selection 
of subject matter renders it useful and interesting to a wide 
variety of students—premedical, predental, home economics, 
agriculture, dietetics and physical education. 


Part I is a review of chemical fundamentals designed to re- 
fresh the student. Part II deals with organic chemistry— 
prefaced by suggestions of technics and methods for suc- 
cessful study. Part III is a summary of the more important 
phases of metabolism and nutrition, presented on the basis 
of a chemical outline. Every effort is made to correlate the 
study to the everyday life of the student throughout the text. 


LABORATORY DIRECTIONS IN 


BIOCHEMISTRY 


This new manual is flexible and can be adapted to the in- 
structor’s needs. The course as covered here includes lec- 
tures, assigned readings, demonstrations and individual lab- 
oratory work. Space is provided for experiment results. 
Throughout, an effort is made to coordinate lectures and 
laboratory work, and clinical biochemistry is stressed. 


The C. V. Mosby Company SCI 1/43 


3525 Pine Blvd. 
St. Louis, Mo. 
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8 SCIENCE—SUPPLEMENT 
SCIENCE NEWS 


Science Service, Washington, D. C. 


SCIENCE IN 1942 
CHEMISTRY AND PHYSICS 
(Copyright, 1942, by Science Service) 

ELECTRON accelerator, whirling electrons up to 20,000,- 
000 volts and producing x-rays of like power was com- 
pleted, and a similar 100,000,000-volt machine is being 
built. A direct current x-ray generator operating at a 
potential more than 4,000,000 volts was developed. 

An x-ray microscope has been devised which, by a pho- 
tographie process, converts the usual diffraction pattern 
of a crystal into an actual picture of the arrangements of 
the atoms in one plane of the crystal. 

New electron spectrometer, utilizing the varied slowing 
up of electrons passing through a specimen, produces a 
‘*spectrum’’ which aids in identifying the material, and 
supplements the electron microscope examination. 

New ultra-fast oscillograph, with a beam sweeping at 
18,000 miles per second, and timing to a few billionths 
of a second, records the wave form of transients, light- 
ning flashes, and other oscillatory discharges up to 113 
megacycles. 

New scanning electron microscope makes use of tele 
vision principles to examine opaque objects (not possible 
in the ordinary electron microscope), and reproduces the 
picture on a telegraphic facsimile printer. 

An adapter has been devised which converts the ordi- 
nary electron microscope into a diffraction camera, 80 
that in addition to the usual electron picture, the crystal 
or molecular structure of the specimen may also be de- 
termined. 

Desk-size electron microscopes were developed, having 
simplified operation and much lower cost. 

Chemical element 61, illinium, which does not oceur in 
nature, was produced artificially by atomic bombardment 
with the cyclotron, but quickly disappeared by radioactive 
disintegration. 

New measurements of the ‘‘proper’’ life of the meso- 
tron gave it 2.8 millionths of a second in place of 1.6 
millionths of a second previously estimated. 

. The proposal has been made to use the freezing point 
of benzoic acid, 122.87 degrees centigrade, for the stan- 
dardization of thermometers. 

Neutron pictures to supplement x-ray pictures showed 
certain advantages; neutrons were also employed in geo- 
physical prospecting. 

Synthetic cellulose was made for the first time. 

Hydrogen fluoride was found to be a catalyst superior 


to aluminum chloride in the manufacture of synthetic 


rubber and of 100-octane gasoline. 

Methods were found for making many kinds of oil out 
of any vegetable or animal fat. 

By the use of fusel oil, alcohol was made from agricul- 
tural and industrial wastes without the expensive distil- 
lation process. 

New solvents of the nitroparaffin class were developed 
for paints, lacquers and varnishes. 
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A sclution of potassium, copper and arsenic salts 
has been found an effective means of retarding decay in 
telephone poles. 

Color photography at night from high flying airplane, 
has been made possible by special filters and brilligy 
flash bombs of colored light. 

Synthetic chewing gum was produced to replace chicl 
from tropical America. 

Bread molds were found superior to malt-in alcoholic 
fermentation. 

ASTRONOMY- 


The first planet outside our own solar system was dis. 
covered, a satellite of an obscure double star in Cygnus, 
that is a sixtieth the mass of the sun and about 16 time 
the mass of Jupiter. 

The brightest nova since 1918, Nova Puppis, rose to 
brilliance greater than first magnitude. 

A remnant of Kepler’s famous nova of 1604 was dis. 
covered as a small fan-shaped cloud. 

A ‘‘Saturn’’ star, an intensely hot b surrounded 
by a luminous gas ring four times the diameter of our 
sun, was discovered. 

S Doradus, a star 600,000 times brighter than our sw, 
was shown to be a double star, with each twin a giant. 

Three or four mysterious spectral lines in starlight were 
explained by assuming that a substance impossible om 


earth, CH, or hydrogen carbide, exists in the so-called | 


‘‘empty’’ space between stars. 

The mass of the moon was determined anew, this latest 
value making it 1/81.271 of the earth’s mass. 

A new ‘‘window’’ in the atmosphere was discovered 
when the observable spectrum in the infra-red region was 
extended to 24 mu. 

The most powerful magnetic field measured in a group 
of sun-spots was recorded for the group visible to the 
unaided eye February 25 to March 1. 

The reddest star ever photographed was discovered in 
the constellation of Monoceros. 

A nova or exploding 1... was discovered in the cor 
stellation of Cygnus. 

New comets discovered were Whipple, Oterma |, 
Oterma IT. 

New comets rediscovered were:  Grigg-Skjellerv, 
Forbes, Schwassmann-Wachmann I, Woif I. 

A military version of the Schmidt ‘¢amera-telescop? 
went into war service as an aerial camera. 

Pronunciations of constellations, stars, planets, ¢ts 
were standardized. 

War time was adopted February 9 when all civil clocks 
were advanced an hour. 


EARTH SCIENCES 


In order to deprive the enemy of weather information, 
daily maps and forecasts were suspended by the U. 8. 
Weather Bureau for the duration. 

There were 40 earthquakes of sufficient strength ™ 
record themselves on distant seismograph instruments; 
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notable among them was a ‘‘family’’ of nine shocks in 
Ecuador at the beginning of July. 

A gas well yielding pure nitrogen surprised its drillers 
in Wyoming. 

A new device for sorting valuable particles out of low- 
grade tin ores and other minerals was developed. 

Large-scale tests of sponge-iron production were un- 
dertaken in order to relieve scrap shortage in steel pro- 
duction. 

A robot weather station, suitable for installing on 
mountaintops or uninhabited islands, was invented. 

An unprecedentedly wet season kept some central areas 
of the country soggy during much of the summer, and 
eaused some floods. 

There were several severe tornadoes; one of them, in 
the Ozarks, killed 28, injured 200. 

A storm-caused tidal wave near Calcutta drowned more 


than 10,000 persons. 


No tropical storms of full hurricane saseuii reached 
the United States from the Carribcoan-Gulf region. 

A new branch of geological science made its bow: 
p2leogrostology, tiie study of fossil grasses. 

An outflow of lava from Mauna Loa menaced the city 


‘of Hilo, but stopped before doing damage. 


BIoLoGicaL ScIENCE 


Crops of corn, wheat, soybeans and several other prod- 


ucts broke all records, despite menacing farm labor short-_ 


ages and early frosts. 

An American scientific mission went to China to aid 
in improving agricuiture and soil conservation there. 

There was lively interchange of scientific personnel 
and information between U. S. A. and Latin-American 
agriculture. 

The U. 8. A. and Britain offered aid to the USSR in 
reconstructing agriculture in the ‘‘scorched earth’’ re- 
gions after the war. 

Search for new sources of natural rubber included 
enormous expansion of guayule acreage, importation of 
hundreds of pounds of kok-sagyz seed from the USSR, 
efforts to organize collections of wild rubber in South and 
Central America, and planting selected seedling and 
grafted trees in the same tropical regions. 

The four great regional laboratories of the U. 8S. De- 
partment of Agriculture concentrated efforts on war 
problems. 

Day-and-night changes in temperature were found 
necessary for the production of fruit and seed by plants. 

Tobacco mosaic virus kept 28 years in a bottle was 
found still able to produce disease. 

The country-wide Victory Gardens movement was suc- 
cessfully carried through. | 

Domestic production was undertaken in many crops 
hitherto imported: hemp and other fibers, cork oak, drug 
plants, flavoring herbs, etc. 

The number of piant patents passed 500. 

Mechanization of beet sugar production was advanced 
by invention of a machine for planting treated seed, and 
of another to top harvested beets; both previously hand 
work, 

Many new insecticides, both natural and synthetic, 
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were tried, in search for substitutes for previously jp. P 


ported pyrethrum and rotenone. 
A substitute for tapioca, both for food and ‘‘stickyn» 
for stamps, was found in ‘‘Leoti’’ sorghum seed. 
Thousands of sea birds became U-boat victims, kiljoj 
by oil released from torpedoed ships. 


ARCHEOLOGY, ANTHROPOLOGY 


New Stone Age implements were found in the famoy 
eave on Mt. Carmel in Palestine where only Old Ston 
Age records had previously been known, thus closing , 
long gap in the site’s pre-history. 

Cannibals and head-hunters in some South Sea island 
reverted to old practices, due to removal of govern. 
mental controls and missionary influénces by Jap invasion, 

Despite a wartime spurt in the birth rate, the popula. 
tion of the United States is becoming stationary, statis. 
tical studies indicated. 

No human artifacts were uncovered along the whole 
length of the new Alaskan Highway. 

The smallest known normal human skull was found in 
an ancient cemetery in coastal Peru. 


PSYCHOLOGY AND PSYCHIATRY 


The number of brain cells in baby rats was increased 
artificially by injecting the mothers with pituitary growth 


hormones before the birth of the young, but their ability | 


to learn was not increased. 


A test for color aptitude has been prepared for evalu: § 


ating workers in industries requiring accurate discrini. 
nation of small color difference, 
Experiments showed that a change in the pitch of 


sound may be heard although there has been no shift in § 


the point of maximal stimulation on the basilar membrane 
of the cochlea. 

By stimulation of the eye with a barely perceptible 
electric current, it is possible to distinguish between blind. 
ness due to disease of the eye’s retina and blindness 
caused by disease of the nerve. 

Brain wave rhythms which are blocked out when the 
eyes see light can be used to detect cases of faked com: 
plete blindness. 

By leaving intact a tiny isolated blob of pituitary 
gland and hypothalamus to maintain the water and sugar 


balance of the body, it was possible to discover that ani | 


mals lacking 95 per cent. of the brain can walk, jump, 
claw and right themselves. 

A single application of alum to the motor avea of tie 
brain made animals subject to repeated ‘epileptic-like 
seizures when exposed to loud noise, apparently by per 
manent alteration of the brain cells. 

Brain injuries resulting in spastic paralysis do 10 
result in any characteristic personality traits, survey o 
123 child patients revealed. 

The character of brain activity, which changes with 
increasing age during the period of growth, was observed 
to continue to change toward the fast end of the brait 
frequency spectrum during adult life. 

A monkey was taught to distinguish objects on the basis 
of such qualities as mobility and color, demonstrating 
a capability for this kind of abstract thinking. 

(To be continued) 
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sand the wealth of excellent illustrations. 


| edition of Fundamental Principles of Bacteriology. The experiments are based on important fun- 
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AA AL 
ANNOUNCING 


the new second edition of 
Salle’s 


FUNDAMENTAL PRINCIPLES 
BACTERIOLOGY 


By A. J. SALLE 


Associate Professor of Bacteriology, University of California at Los Angeles 
625 pages, 6x9, fully illustrated. $4.00 


IDELY adopted in colleges and universities, the first edition of this standard text was gener-. 
ally regarded as one of the best available. Teachers like particularly the emphasis on chem- 
istry, the thorough explanations of phenomena, the sound on and physiological material, 


The new second edition is really a new book: all material has been completely revised and re- 
written to present the latest findings. 


New matertals have been added ; including: j 


—a complete discussion of the theory of the micro- — a new section on the methods employed for the pres- 
scope, including the electron microscope ; ervation of bacteria ; 
— the newer concepts of the mechanism of staining; — new sections on the effectiveness of soaps and their 


comparison with other germicides; photodynamic 
sensitization; the phenol coefficient and the limita- 
tions of the method; the latest methods employed 


— anew chapter on sterilization, covering the destruc- 
tion of organisms by dry and moist heat, and their 
removal from solutions by filtration through various 


types of filters and ultrafilters. The electrical for the evaluation of germicides intended for clinical 
charge of filters and its importance in filtration is administration ; 
also discussed ; — new sections on the chemical nature of enzymes; 
— new sections of hybridization of yeasts, and on lab- — completely revised and enlarged sections on the 
oratory technique ; growth factors or vitamins required by bacteria; 
— new discussion of laboratory technique with respect the growth phases in a culture; and the nutritional 
to the molds, and new sections on their biochemistry ; requirements of bacteria. 


LABORATORY MANUAL ON FUNDAMENTAL PRINCIPLES OF BACTERIOLOGY 


New second edition. 184 pages, 6x9, illustrated. $1.50 
This manual is composed largely of the laboratory material which was incorporated in the first 


damental principles and facts of bacteriology which a student should acquire before proceeding to 
more advanced work in the field. Every exercise has been completely revised and rewritten and 
presents the latest procedures or materials. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, 


30 West 42nd Street, New York, N. Y. Aldwych House, London, W.C.2 
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SCIENCE—SUPPLEMENT 
SCIENCE NEWS 


Science Service, Washington, D. C. 


SCIENCE IN 1942 
PSYCHOLOGY AND PSYCHIATRY 


(Continued from p. 10, January 1) 

Rats sco sensitive te noise that they would be thrown 
into fits by a shrill sound were made immune for days 
to such sounds by a two-week treatment in which the 
“i-producing noises were preceded by harmless sounds. 

A muscle of the ear, the stapedius muscle, was found 
to serve as an automatic f amping agent to protect the 
inner ear against excessive noise—perhaps partly explain- 
ing why loud uoise ter:porarily deafens. 

Airsickness aud other types of motion sickness, although 
originally due to aciion of the balancing mechanism in 
the inner ear, is often the result of conditioning to other 
sights, smells and motions, and ir so can often be pre- 
vented and cured by psychological means. 

Some cases of weakness in distinguishing colors can be 
relieved by doses of vitamin A. 

Individuals who have recently received doses of the suifa 
drugs may make wrong decisions because of mental con- 
fusion that sometimes pers*sts after this treatment. 

The bizarre craving to ea, dirt may be caused by diet 
deficiency rather than mental illness is shown in a survey 
of the diet of school children. 

Radio in the farm districts increases the contentment 
of those who are well-adjusted to farm life, and increases 
discontent among the ill-adjusted. 

Hallucinations can be produced in normal individuals 
by the simple form of learning known as conditioning. 

The traumatic neurosis of this war, seemingly more se- 
vere than the ‘‘shell shock’’ of last time, is expected to 
take more physical forms such as peptic ulcers and heart 
complaints, with less functional paralysis; effective treat- 
ment combines hypnosis or hypnotic drugs with psycho- 
analytic methods. 

Evidence that the way insulin shock treatment aids 
the metally ill is by making them forget recently acquired 
abnormai ideas and behavior was furnished by experi- 
ments in which newly acquired learning was forgotten 
after insulin treatment while older, more thoroughly 
drilled habits were retained. Similar results were ob- 
tained in human schizophrenic patients treated with 
metrazol shocks. 

Sub-shock doses of electric current through the brain 
were found to shorten the duration of delirium tremens 
following prolonged alcoholism. 

Pneumoencephalography, invaluable in the location of 
intracranial tumors, was proved to be prognostically mis- 
leading in cases of so-called cerebral atrophy; in spite 
of x-ray evidence of atrophy, behavior development was 
found to proceed normally. 


ENGINEERING AND TECHNOLOGY 


Puffed up sand, known as silica aerogel, was introduced 
as a heat insulator twice as effective as any other sub- 
stance, 


Glass that floats in water and replaces cork, balsa, celiy. 
lar rubber or kapok in life preservers and life rafts, wag 
made by foaming glass with carbon additions during 
manufacture. 

A continuous fermentation process was developed to 
convert molasses into alcohol in three to five hours, 

A method of heat treating iron or steel in inert atmo. 
phere or vacuum furnace was demonstrated to remove o; 
prevent scale formation. 

Plastic coatings were used to replace tin upon cans for 
many uses, including food packing. -~ 

Non-metallic containers of various sorts were intro. 
duced to replace tin cans in many industrial uses, 

A, new electroplating process saved half the tin that 
goes into a tin can and saved electric power and half the 
time of plating. 

Steam acidified with gluconic acid was used to clean 
milk cans more quickly. 

Induction heating furnaces, operated by electron tubes, 
were used to coat and flow tin on iron sheet in tin plating 
process. 

A new plastic that can be kneaded and thrust into leaks 
in life boats was put into use. 

Foods, such as lard, were made to refrigerate perishable 
goods on overseas journeys by being chilled to sub-zero 
temperatures and placed.about the foodstuffs to be kept 
chilled. 

Soldier’s V-mail was transported overseas as microfilm 
and photographically eniarged for delivery. 

Heavily coking bituminous coals were successfully 
burned in household furnaces by use of improved under- 
fed stokers. 

Synthetic glass jewels were made in America for pivot 
bearings of small instruments. 

Iron was substituted for printing plates of nickel and 
copper in experiments. 

Chemically toughened wool, resistant to moths and soap, 
was developed. 

A new inflatable rubber pontoon was substituted for the 
standard aluminum boat for temporary bridg:« formerly 
used by the Army, saving rubber by reducing the truck 
transport needed. 

A ‘*pancake’’ Diesel engine for Navy subchasers was 
announced as in production. 

A wire ‘‘umbrella’’ was developed to protect ¢ 
plosives plants and oil storage from lightning. 

Cellulose acetate now completely replaces silk as al 
insulation for telephone wires with considerable improve 
ment, 

Transoceanie telephone cables now seem to be prac 
ticable due to the invention of a telephone repeater which 
can be built into the cable structure itself. 

Method of wiping lead joints on telephone cables was 
brought into use, which saves about 60 per cent. of the 
usual requirements of tin. 

A method of producing x-ray photographs that show 
three dimensions on a single film was demonstrated. 
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Vitamins for Laboratory Use 


NIC@TINIC ACID 
5 gran, 50 grams 


NICOTINIC ACID AMIDE 


4 grams, 10 grams 


PYRIDOXINE HYDROCHLORIDE 


1-ASCORBIC ACID 
2 grams, 10 grams 


CALCIUM D-PANTOTHENATE 
1 gram, 5 grams 


CHOLINE CHLORIDE 
D-RIBOFLAVIN 
2-METHYL— 1 gram 
1,4-NAPHTHOQUINONE | THIAMINE HYDROCHLORIDE 
1 gram 5 grams 
price Liston LEDERLE LABORATORIES, INC. 
request fo: 39) Rockefeller Plaza, New York, N. Y. 


LaMotte Soil Testing Apparatus 


LaMotte service includes a full series of portable outfits 
for conducting the follewing accurate tests: 
pH (acidity and alkalinity) Magnesium 
Available Potash Replaceable Calcium 


Available Phosphorus Aluminum 
Nitrate Nitrogen Organic Matter 
Ammonia Nitrogen Chlorides 
Manganese Sulfates 

Iron 


Prices and information sent on request 


LaMotte Chemical Products Co. 


Dept. “H” Towson, Baltimore, Md. 


For Sale 
PURE BETA CAROTENE 
(480 my)—2270 in Skellysolve B 
m.p. 180° C. (Corr.) 


Contains less than 0.02% alpha-carotene 
10 mg. tube $5.00 100 mg. tube $40.00 


Nutrition Laboratory, Auburn, Alabama 


Ph.D. desires research or college teaching posi- 
tion in continental United States. Basic train- 
ing in agriculture; advanced training in botany, 
plant physiology, and other plant sciences. Write 
to Science Box Y, Lancaster, Pennsylvania. 


THE SCIENCE PRESS 
PRINTING COMPANY 


PRINTERS OF 


SCIENTIFIC AND EDUCATIONAL 
JOURNALS, MONOGRAPHS 
AND BOOKS 


Correspondence Invited 
LANCASTER, PENNSYLVANIA 


Precision Yucubation 
At +'/°C Under Full Load 
Conditions 


A constancy of + 1/5° C. and a uniformity 
of +7/8° C. under full load conditions 


characterizes the performance of the Castle 
Precision Incubator No. 554. This is far in 
excess of the tolerance of + 1° C., recom- 
mended by the American Public Health Asso- 
ciation. 

Accurate temperature measurements are pro- 
vided with the use of a single thermometer. 
Because heat is transmitted by interior radi- 
ation rather than by convection, variation 
throughout the chamber is minimized. 

Any heat lost by opening of the door is 
quickly compensated for by the large heat re- 
serve provided by twenty-two gallons of ac- 
curately controlled warm water. 

The Model No. 554, illustrated, is recom- 
mended for milk analysis by the agar plate 
method. Other models in varying capacities 
for various bacteriological applications are also 
available. Write— 


WILMOT CASTLE COMPANY 


1212 University Ave., 
Rochester, N. Y. 
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Merchant shipbuilding facilities were expanded to the 
point where there are more than 60 yards, with 300 ways 
and nearly 2,000,000 workers, producing 8,000,000 tons 
of sh*pping in i942. 

Cargo ships of 10,500 tons were completed “from keel 
laying to laiwching im 4% days and from launching to 
delivery in eight days. 

Side-launching of ships was used extensively in war 
shipbuilding program. 


AERONAUTICS 


Solation of certain research pio!ems—development of 
new low-drag wing section:, improvement of flaps, im- 
provement of cooling systems, ‘\aprove.’ eagines and new 
propeller des’ gns—made it for America ‘2 build 
planes to fly faster than 40f miles per hour. 

Gylinder he»?s made by forging in a die, with fins ent 
on the exterior by a high-speed milling machine, made pos- 
sible reduction in weight ¢7 «i:p’sne engin... to less than 
one pound per horsepower. 

A portable caiapalt was for 
of airplanes. 

Modifi. ation buttie-iccted aispianes mde vessible 
the developm:., of a new techriqne of air wari ..e—low 
flight at high speed for horizont:' bombing, an¢ use of 
the plane as a fighter when bowh: aave been d-oppad. 

Inboard bomb racks for wide-huiled fiving boats, with 
guides to ‘‘steer’’ bombs over the sid. and start them 
accurately downward, were i:veuted. 

Auxiliary turb,.-driven propellers getting rocket 
planes up through the denser lower atmospbere were in- 
vented; they are puwered by the rocket blas:, uni *7e to 
be jettisoned once the plant has reached the strutosphere. 

New multi-engined transition training planes for in- 
struction of fligbt crews were developed and put in use. 

Pre-flight aviation training was introduced as a regular 
part of the curriculum in elementary and secondary 
schools. 

A new telescopic sight for rear gunners made possible 
wider are of fire and better streamlining of the fuselage. 

Apparatus for automatic control of the pressure within 
a sealed airplane cabin by blowing off to outside air when 
pressure is high and turning on a supercharger when it 
falls, was invented. 

A cooling meter for aircraft engine cooling, and meters 
for measuring the visibility of exhaust gases from air- 
plane engines were developed. 

A de-icer for airplane propellers that provides for the 
forcing of anti-freeze chemical through a series of holes 
when the propeller is rotated, was patented. 

_A device was developed that warns the pilot of ap- 
proaching stall conditions by means of a tube which trans- 
mits pressure changes from the trailing edge of the wing 
to a diaphragm within the wing connected with an electric 
instrument. 

Caterpillar-type treads for airplane landing gear were 
invented. 

A new ordnance mount for machine guns, combined 
with gunner’s seat mounted on a circuier track, was de- 
veloped for enabling the grnner to swing himself and his 


‘tive substance for destroying influenza virus and other 
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weapon around to fire at any angle and if nece , 
t 
pilot the plane. r 


MeED!CcAL SCIENCES 


Lowest death rate in the history of the United Stajs, 
death registration area and an all-time record low in may. 
pox cases, recorded in 1941, were reported, after an ;, 
terval for collection of figures, in 1942. 

For the first time in medical history, disease-fighting 4 
substances in the blood known as antibodies were forme; J 
artificially in laboratory flasks, confirming the theory 
molecular changes in immunizati )n. 

First direct evidence of human need for certain amin) 
acids in protein foods was discovered in diet studies wiv, 3M 
human volunteers which showed that arginine is requiye; | 
for spermatczeaesis, lysine plays a role in the female, 4 
preduciive cycle, and tryptophane is aiso essential, jack % 
of it leading ix rats and possibly iso in hrmmans to bali. @ 
ness and sex glaud atrophy in males and “o teeth defy; Ii? 
and cataracts in young, growing animals. 

First. and strikingly successful, of the Moor. 
Foreign-isody Finder, which uses a dio frequer-» 
cuit with movable coii and steel flier to dutect sui 
fragments and the like in war woun:<? within a few win. bi. 
utes instead of hours as by X-ray and probe, was re; ried | 5, 
from Pear! Harbor. 

Efficient U. 8. Army system of evacuating the wouiced 
under fire, sulfanilamide and blocd plasma banks scori 
# notable triumph in saving lives at the Pearl Wark: 9m 
raid, where almost 100.per cent. of abdominal wounds 
healed wittsut infection, less than 4 per cent. of con- 
pound frnctures and flesh injuries be*ame infect«d, 

Propy!ers glycol vapor was found to be a safe, effec 


germs ir. tie air in laboratory experiments and was cred 
ited with reducing significantly respiratory infections 
among 16 children in the ward of an institution where it 
was tried. 

Experimental use of a 10-hour combined chemical and 
fever treatment of syphilis and, on a wider scale, of six 
to ten-week intensive chemical treatments were announced. 

Discovery that ants are capable of spreading dysentery 
was announced. | 

Discovery of chemicals, probably enzymes, in the bodies 
of young mice which destroy the drug-resistant waxy 
parts of the tuberculosis germ were announced with some 
hope of development of an enzyme preparation that might 
be used in the treatment of tuberculosis. 

Hope for a chemical conquest of tuberculosis was el 
couraged by announcement of successful results in tres’ 9 
ment of patients with a relatively new drug, Promin, and (iy 
by announcement of even greater success in treatment of 
tuberculous animals with a related chemical, di-amino-di- | 
phenyl sulfone. 

Reduction of venereal disease in the Army to a rate of 
38.2 per 1,000 for the first six months of 1942, with 4 
syphilis rate the lowest in Army history, was accor 
plished following establishment in the Surgeon General’s 
office of a division of venereal disease control with officers 
assigned to each large Army camp and each of the large! 


units. be concluded) 
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A New Popular Book Esseniials 


on Meteorology 


WAYS THE WEATHER 


By W. J. Humphreys, Ph.D., Sc.D. 
U.S. WEATHER SUREAU 


we By SHERMAN & LANFORD 
400 pages—fully illustrated 
Written by the country’s foremost 


.< $4.60 authority on nutrition in collabora- 
¢ tio with his daughter, this book 
| the cost complete and simply vrosents the principles of nutrition 
ea | worded account of the weather and climate im @ clear, simple way for those who 
ma | «vs far published in Ergiish. . . at once clear have no special training ix chemistry 
and authoritative.” WacpEMAR KAEMPFFERT, or biology. The revisic:: brings all 


if Book-of-the-Month Club News. the material up to date and includes 
the standards recently adevted by the 


%. Fi 6. 


Reviseu Ec 


i National Nutrition Committee. 
The 
5 J AQUES Cc ATTELL PRESS Ready Jan. 5th. $3.50 (probable) 
Lancaster, ennsylvania The Macmillan Company, 60 Fifth Ave., New York 
ah THE RELATION OF HORMONES TO DEVELOPMENT 
. Volume 10 (1942) of the Cold Spring Harbor Symposia 


on Quantitative Biology, about 175 quarto pages, 12 plates 
and numerous figures. 


ml For Laboratory and 


Biological, chemical and mathematical aspects of the 
Demonstr a ti on: problem are considered in 18 papers written by: E. Allen, 
18 ; G. S. Avery, e- D. Bodenstein, R. K. Burns, E. Engle, 
cibles, Assay Scorifiers, Muffles, Sconcborn, van Overbeek, B. H. Willier, E. 
° itschi, and P. W. Zimmerman. 
ig Tongs, Asbestos Mittens, Anneal- Previous volumes: I (1933) Surface Phenomena; II 
ing Ovens (1934) Growth; III (1935) Photochemical Reactions; IV 
print) ; 1938 rotein emistry ; 19 io- 
d q Dealer and Manufacturer logical Oxidations; VIII (1940) Permeability and the 
‘y AL Nature of Cell Membranes; IX (1941) Genes and Chromo- 
somes. 
B SAUNDERS volume $4.50; $10.00; set of nine 
edford Stree or’ i .00; postage extra. able of contents sent upon re- 
sy . Mew York, N. ¥ quest. Address the Biological Laboratory, Cold Spring 
y | Harbor, New York. 
ne 
it 
n- 
SPRAGUE DAWLEY, INC 
ol 
ji- 
of 
Madison, Wisconsin 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE ECLIPSE OF THE SUN ~* 

THE moon will blot out the sun on Thursday, February 
4, along what might be a bomber’s route between Alaska 
and Japan. But it is a safe bet that this will be the one 
total solar eclipse of the century that no very serious 
astronomical expedition will be observing. 

For one thing, most of the choice points in the band of 
temporary total darkness are at sea where there is no 
stable base for telescopes. The main difficulty is that 
there is a war on. Astronomers in normal times might 
be tempted to take a run up to Anchorage, Alaska, where 
the totality lasts 48 seconds shortly before sunset that 
day. They might be interested in rechecking upon the 
Einstein gravitational effect that bends starlight passing 
by the sun. Or they might photograph the corona, the 
sun’s halo. Just. now many astronomers are- busy with 
ballistics, navigation, making military telescopic cameras 
or other such important war jobs. 

Soldiers, sailors and airmen will pause a few minutes 
in their fighting and work to see the giory of a total 
eclipse, the clouds and fog of the Alaskan winter per- 
mitting. The moon’s shadow will touch earth in Man- 
churia at sunrise on February 5. The eclipse will begin 
a day before it ends, by the calendar, because it crosses 
the international date line in its sweep across the Pacific. 
After crossing the Sea of Japan, passing across the Japa- 
nese island of Hokkaido, it travels swiftly across the 
ocean. After running south of the Andreanoff Islands, 
the shadow wiil go just south of Dutch Harbor, darken 
part of Kodiak Island and cross Alaska on its way to 
leave the earta in the northern part of the Canadian 
Yukon at sunset. 

The sun wiil be seen partially eclipsed throughout 
Alaska, along the west coast regions of Canada and the 
United States and Hawaii. 

As the Chaldean astronomers first discovered, eclipses 
recur at intervals of 6,585 %4 days, known as a saros. 
This figures back to January 24, 1925, when a total sun’s 
eclipse was seen by astronomers and public alike under 
good conditions in New York, southern New England, as 
well as farther west. 

As consolation for missing the February 4 eclipse, 
astronomers will have to look forward to the next eclipse 
to come within possible reach. On July 9, 1945, there 
will be a total solar eclipse beginning near Boise, Idaho, 
traveling northeastward through Montana, Saskatchewan, 
Manitoba, across Hudson’s Bay to Greenland and on into 
Europe and Asia. Perhaps astronomers can conduct vic- 
tory expeditions to observe this astronomical event, trans- 
ported by bombers that will be through with carrying out 
other missions.—WaTsoN Davis. 


SIGMA XI LECTURES 
Ten quadrillions of stars: 10,000,000,000,000,000. 


That’s the modest census of.the part of the universe 
within photographing range of our largest existing tele- 
scopes, with which Professor Harlow Shapley, director of 
Harvard College Observatory and vice-president of 


_is the cosmic puzzle taken up by Professor Hans A. Beth 


Science Service, concludes the opening chapter of a ney 
**symposed’’ book, Science in Progress, published by the 
Yale University Press. 

The ten chapters in the book were edited from lectures 
presented by ten leading American scientists, on tour oy; 
the country under the auspices of the Society of the Signa 
Xi. Assembling them into book form was the work of 
Professor George A. Baitsell, of Yale University, seen. & 
tary of the society. They present the highlights of some § 
recent developments in astronomical, physico-chemical anj 
biological sciences. The volume has been made a science 
book-of-the-month by the Science Book Club. 

Professor Shapley bases his staggering figure on a con. 
servative estimate of the number of stars in our ow; 
galaxy, the Milky Way system—about a thousand millions 
of them. In the sphere of space which present telescopes 
can reach there are at least ten million more like it. Te 
million times a thousand million multiplies out to ten 
quadrillion—if that number means anything. 

A typical galaxy, like our own ‘‘home’’ mass of stars, 
is a more or less disk-shaped affair, perhaps 50,000 o 
100,000 light-years across, frequently showing a spird 
pattern in its organization. 
other galaxies are by spotting certain types of stars in 
them, giants and super-giants, novae and super-novae, ani 
comparing their known actual brightness with the much 
lower brightness they present because of the dimmig 
effect of distance. 

A second chapter on an astronomical subject, the ex § 
panding universe, is contributed by Professor Edwin 
Hubble, of the Mount Wilson Observatory. All the 
galaxies we know appear to be receding from our part 
of space at terrific rates, from 150 miles a second for 
near-by ones to nearly 25,000 miles a second for thos 
near the limit of telescopic range. 

That the universe is expanding (perhaps explodiyg 
would be a better word) is the only explanation at pres 
ent possible for the so-called red shift of light given of 
by these distant masses of stars. The reddening of thei 
light is apparently caused by a ‘‘dragging out’? of tle 
light waves as their sources speed away. Other explat* 
tions have been attempted, but, says Professor Hubble 
they have all failed. If there is another valid explam 
tion, it involves a principle in nature of which we 
still ignorant. 

What fuels the terrific energy production of the st" 


of Cornell University. Earlier theories, as that stella 
heat and light are due to the gravitational aang 
of their substance as they shrink together, would ™ 
keep up the fires long enough. Most satisfactory; Mt 
appears, is the concept that atomic nuclei within ' the 
stars’ interiors capture atomic particles (neutrons) ™ 
in so doing are transformed into other elements 2" 
the same time give off energy. 

Pressures such as those existing in the interior of th 
earth, if not of the stars, are described by Profess0! 
W. of Harvard University. In exceoditd! 


We can tell how far away 
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Photo courtesy of the Crown Cork & Seal Company 


The best news about tin 
since we went to war 


EN THE JAPS overran 
Malaya and the East 
Indies, they thought they had 
dealt a staggering blow to 
America. 


For, overnight, tin became a 
most critical raw material, be- 
cause America relies upon this 
bright metal for tin plate, bear- 
ing alloys, solder, collapsible 
tubes... but mostly tin plate. 


However, Uncle Sam had an 
acein the hole. . . electrolytic 
tin plate. In this process tin is 
deposited electrolytically on 
steel strip. And only one third 
the tin used in the old hot- 
dipped process is required. 


Unfortunately, electrolytic 
tin plate is far from perfect as 
it comes from the plating baths. 
It is porous and does not pro- 
vide a good protective coating. 


Right here Westinghouse 
stepped into the picture. 


Engineers in the Westing- 
house Research Laboratories 
decided that the porous tin 
coating could be cused... 
through the magic of electronics 
... to give the tin plate the de- 
sired protective coating. 


These scientists built a high- 
frequency coil, using radio 
broadcasting oscillator tubes 
for their power source. Through 
this ccil they passed electro- 
lytic tin plate. The inductive 
heatirg effect melted the tin 


coating .. . refining it and giv- 
ing it the necessary corrosion- 
resistant properties. 


The new Westinghouse tin 
flowing process is now in actual 
use, turning out gleaming rib- 
bons of tin plate at better than 
500 feet per minute. It will help 
save thousands of tons of tin 


every year. 


Another example of elec- 
tronics at work .. . through 
Westinghouse “know how”! 


Westinghouse Electric & 
Manufacturing Company, 
Pittsburgh, Pennsylvania. 


Westinghouse 


PLANTS IN 25 CITIES—OFFICES EVERYWHERE 
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massive machines, pressures measurable only in terms of 
dozens of tons per square inch are applied to various sol- 
ids and liquids, solidly cased in massive blocks of metal 
so that they can not ‘‘squeeze away.’’ Under such pres- 
sures familiar matter assumes unfamiliar forms: a kind 
of ice with a temperature far above boiling, and so dense 
that it would sink in water; a variety of phosphorus that 
is black instead of yel.uw, and that conducts electricity 


_ instead of resisting it. 


In other chapters, Dr. V. K. Zworykin, of RCA Re- 
search Laboratories, tells of the formation of electron 
images; Professor Lionel 8. Marks, of Harvard Univer- 
sity, discusses recent developments in power generation; 
Professor James Franck gives glimpses of what goes on 
in a green plant while food is in the making; Professor 
John G. Kirkwood, of Cornell University, presents a pic- 
ture of the structure of liquids; Professor Perrin H. Long, 
of the Johns Hopkins University, outlines the mode of 


action of sulfanilamide, and Professor H. Mark, of the. 


Polytechnic Institute of Brooklyn, gives the theoretical 
basis underlying the manufacture of synthetic rubber. 


SCIENCE IN 1942 
MEDICAL SCIENCES 
(Continued from January 8, 1943) 


A method of investigating motor nerve end plates and 
their control of muscle fibers which should give funda- 
mental aid to investigations of paralytic and muscular 
diseases was developed. 

Search for a chemical cure for cancer, involving tests 
of some 70 compounds, resulted in discovery of one type 
of chemical which in the test tube apparently interferes 
with the health of human breast cancer cells and in the 
same concentration does not interfere with the well-being 
of any normal organ tissue which has been tested so far. 

Indication of prevention of both breast cancer and 
leukemia in mice by diets lacking only the one chemical, 
cystine, was reported. 

Conclusive proof that normal subcutaneous mouse fibro- 
blasts can be transformed, while growing in culture in 
vitro, into sarcoma cells, as shown fF the production of 
highly malignant tumors following ?..oculation of these 
cultures into mice of the same strain which furnished the 
normal cultures, establishes for the first time that at least 
in this instance cancer cells can be produced without the 
operation of factors (systemic) involving the animal body 
as a whole. 

Chemical structure of biotin, vitamin essential for rat 
nutrition and believed to hold a clue to solution of the 
production of liver cancer in rats, was discovered. 

Development of a 3,000,000-volt X-ray machine and 


encouraging results in its use to treat deep-seated human ~ 


cancers were reported. 

Two new cancer diagnostic tests were reported: one 
distinguishes cancer from overgrowth of the adrenal 
glands, the other detects early cancer of the uterus by 
microscopic examination of surface cells shed by the can- 
cer during its rapid growth. 

Vitamin C was reported effective in treating and pre- 
venting heat cramps and heat prostration and its use for 


preventing shock after injury or oargen Operations was 
suggested. 

Totaquine, from cinchona bark, and two synthetic 
chemicals, pamaquine naphthoate and quinacrine hydrp. 
chloride, were put into the new U. 8. Pharmacopoeia X]] 
as acceptable anti-malarial drugs that can be used in place 
of quinine. 

Evidence that vitamins are important for resistance {) 
disease germs appeared in the discovery that mice wer 
more susceptible to fatal infection with Type I pneum. 
nia when their diets were deficient in two B Vitamins, 
thiamin and riboflavin. 

A cat infection was linked with the atypical humay 
pneumonia cases of the past few years. 

Instruction courses in the Sister Kenny method of jp. 
fantile paralysis treatment were established by the Na. 
tional Foundation for Infantile Paralysis. 

Albumen extracted from human blood was used success. 
fully in treating shock and efforts were reported under 
way to prepare a safe beef blood albumen for the same 
purpose. 

Successful treatment of headache and dizziness follov. 
ing concussion of the brain, expected to be more frequent 
as a result of war injuries, was achieved with the syv- 
thetic chemical, prostigmine. 

Diseovery of Kitol, a new parent chemical for vitamin 
A, expected to double the amount of the vitamin that 
can be obtained from whale and probably other fish liver 
oil, was announced. 

A new ‘‘butter’’ that resists temperatures up to 11) 
degrees Fahrenheit and can be shipped without refriger 
tion was developed by the Army Quartermaster Corps and 
is being shipped in large quantities to U. 8. troops over 
seas. 


Successful vaccination against influenza A of 43 out of] 


44 boys directly exposed to the virus in a controlled e- 
periment was reported. 


Isolation of a toxin from the influenza bacillus (s0t§ 


the virus) and production from it of a vaccine successftl 
in protecting rabbits against this bacillus was announced. 

28,585 cases of jaundice, with 62 deaths, occurred 1 
the Army among men vaccinated with certain batches o 
anti-yellow fever vaccine but following a change in the 
method of producing the vaccine and restriction of its 
to men destined for service in yellow fever endemic areas 
cases of the jaundice stopped. 

Greater, because safer, usefulness for the sulfa drug 
may result from discovery that certain toxic reactions " 
the drugs, including agranulocytosis, probably result from 
drug interference with hitherto unknown and as yet ™ 
identified members of the vitamin B group. 

Two new sulfa drugs, sulfapyrazine and succinyl sults 
thiazole, were announced. 

Sulfa drugs appeared as possible preventives of wh 
ing cough; dysentery; bad colds, bronchitis and pnel™ 
nia; and as possible cures for Asiatic cholera on the bas 
of animal experiments and some clinical evidence. 

A new kind of surgical dressing for burns and wouM™ 
consisting of a plastic film carrying 30 per cent. to 8 
per cent. sulfadiazine, was developed. 

Two new germ-fighters isolated from microorganis 
were discovered: fumigacin and clavacin. 
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ANNOUNCING 


an outstanding textbook series 
for flight preparatory training courses 


FLIGHT PREPARATION 


Published under the Supervision of the Training Division, 
Bureau of Aeronautics, U. S. Navy 


ERE is a distinctive series of twelve short texts which has been prepared to meet the special 
needs of intensified training courses for pilots in war time. Under war conditions the need 

for a thorough understanding of basic science and navigation by pilots has become acute, while 
the time available for study has been reduced to a minimum. These texts, therefore, embody 
enough theory and background to provide the student with an intelligent understanding of sci- 
ence and navigational principles, but omit all duplicating and non-essential matter. 


The twelve books range from 100 to 300 pages each. There are five basic, pocket-size texts, 
entitled : 


MATHEMATICS FOR PILOTS | 


PHYSICS MANUAL FOR PILOTS 
PRINCIPLES OF FLYING 
OPERATION OF AIRCRAFT ENGINES 
AEROLOGY FOR PILOTS 


and seven volumes in larger format on AIR NAVIGATION, including: 


PART I. INTRODUCTION TO EARTH 
PART Il. INTRODUCTION TO NAVIGATION 
PART III. DEAD RECKONING AND LINES OF POSITION 
PART IV. NAVIGATION INSTRUMENTS 
PART V. RELATIVE MOVEMENT 
PART VI. CONTACT FLYING 
PART VII. NAUTICAL ASTRONOMY AND CELESTIAL 
NAVIGATION 


In the U.S. Navy’s Aviation Training Program this Series of books constitutes the intensified, 
three-month flight preparatory Ground School course. As such, the Series as a whole repre- 
sents what is probably the first carefully planned and thoroughly integrated set of texts that has 
been available for the complete pre-flight course based on Service standards. At the same time, 
the Series should be ideal for a full year high school course at the eleventh or twelfth grade level, 
or for more intensified courses at the intermediate or college level. 


Write for further information 


McGRAW-HILL BOOK COMPANY, INC. 


330 West 42nd Street, New York, N. Y. Aldwych House, London, W.C.2 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


LOESS AND THE FARM LANDS OF 
THE UNITED STATES 

Some of the best farm lands in America are the product 
of unimaginably violent dust storms—dry, gray blizzards 
that howled off the edges of the vast glacial sheets of the 
Pleistocene Iee Age. They are the wind-deposited soils 
known technically as loess, that are found over wide 
stretches of the Midwest and also (though more thinly 
deposited) in parts of the East. 

Wind has long been credited with the creation of the 
loess, but there have been many things about this soil type 
that have puzzled geologists. New light is thrown on the 
‘problem by Professor William H. Hobbs, of the Univer- 
sity of Michigan, as a result of long studies around the 
ice sheet that covers Greenland—one of the two places on 
earth where Ice Age conditions still persist. 

During Greenland’s short but often surprisingly warm 
summers there is very rapid melting around, and just 
within, the glacial margins. Heavy floods of water, tur- 
bid with suspended mud and sand, pour out, frequently 
floating off blocks of ice with boulders embedded in them. 
These eventually become stranded and melt, dropping 
their boulder loads at considerable distances from the 
edge of the main ice mass. Geologists know all this solid 
discharge from under the glacier edge by the vivid name 
of ‘‘outwash.’’ 

When the long winter sets in, bitterly cold winds, at 
velocities of a hundred miles an hour and more, pour down 
off the interior of the ice sheet. The outwash is soon 
dried out, and the lighter particles blow outward in great 
clouds. Sandstorms at lower levels, dust storms at all 
levels, rule the season. Except for temperature, condi- 
tions are not unlike those encountered in the Libyan des- 
ert. Exposed stone surfaces are sand-blasted in almost 
exactly the same manner in both regions. 

The outward-blowing dust is halted only by vegetation 
and does not, therefore, settle permanently upon the out- 
wash plain itself. Around the outwash area it builds up 
a heavy deposit of the loess, which is thickest about the 
rim of that area and thins out the other ways. Thus it 
comes about that in the upper Mississippi Valley the 
loess has been deposited peripheral to the areas occupied 
by the last ice sheet, but with an intervening area wher- 
ever there has been outwash deposited. This distribution 
of the loess has long been recognized by glacialists,. but 
has never before been explained owing to the failure to 
take account of the so-called giacial anticyclone over con- 
tinental glaciers. 

Professor Hobbs has found abundant evidence of the 
same state of affairs in the abundance of wind-sculptured 
boulders, in the inland sand dunes of Nebraska, and in 
the distribution of the Midwestern loess which covers 
whole Corn-Belt counties and piles up in hills as much as 
300 feet high along the banks of the Missouri. 


FLUID COAL 
‘*FLuID’’ coal, a pulverized form of coal which, when 
mixed with air, can be made to flow through standard 


pipes a quarter of a mile long, is being studied by fy, 
engineers at Battelle Memorial Institute, Columbus, ag 4 
possible substitute for fuel oil in industrial heating 
processes. 

Preliminary work on the application of this finely 
ground coal to industrial furnaces—which application jt 
widely adopted may have great effect in alleviating shor. 
ages of fuel oil—has demonstrated that the fuel ig ¢. 
tirely suitable for use in many types and sizes of forging 
furnaces, that it has advantages of fluidity similar 
those of oil and gas, and that it gives flames of high 
emissivity which provide maximum heat transfer by radia. 
tion. 

Of particular importance is the fact that for most sec. 
tions of the country this material would be more econoni. 
cal for applicable industrial processes than the fuels now 
being used. 

Investigations in the uses of pulverized coal have been 
in progress at the Columbus industrial research laboratory 
for several years and are now being intensified under an 
enlarged research program supported by the bituminous 
coal industry. Emphasis is being placed upon the appli- 
cation of the finely pulverized coal to forging, heat-treat- 
ing and other metallurgical furnaces, which now consume 
great quantities of oil and gas in the war industries. 

‘*Fluid’’ coal is produeed by grinding coal to dustlike 
fineness in specially designed mills. A stream of air en- 
tering the mill picks up the fine particles and delivers 
them to collectors. The material when not impacted will 
flow through your fingers and pour somewhat in the man- 
ner of a liquid. When mixed with air it demonstrates 
fluid-like properties, will flow through pipes, and spray 
out of jets. 

That the substitution of pulverized coal for oil and gas 
in some metallurgical processes is entirely practical is 
verified by the fact that a number of plants have been 
using pulverized coal for steel-heating furnaces for many 
years. In fact, in 1920—in the days before oil and gas 
became cheap—there were 690 known pulverized coal fur- 
naces in operation in this country. The development 
retrogressed, however, with the discovery of vast new 
sources of oil and gas and the sharp reductions in the 
costs of these fueis. 

The investigations indicate that there is great possi: 
bility of extending the use of pulverized ceal to hitherto 
unexplored fields. It has been tried in the radiant-tube 
furnace, which is used in heat-treating, annealing, and 
enameling, with promising results. The successful appli- 
cation of pulverized coal to this type of furnace would 
remove the principal disadvantage of coal in refined metal: 
lurgical work, namely, the fly ash, cinder and sulphur, 
since combustion takes place inside alloy-steel tubes lin- 
ing the walls of the furnace. 

Finely pulverized coal ignited in air burns rapidly, Te 
leasing great quantities of energy. A part of the Battelle 
investigation of this fuel, but one having less immediate 
application in industry, is the study of a direct means 1 
harness this energy. 
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THE CHEMISTRY OF THE HIGH 
POLYMERS 


Dr. H. MARK, professor of organic chemistry at the Poly- 
jeehnie Institute of Brooklyn, speaking before the North 


: carolina State College chapter of the Society of Sigma 
B xi, stated that the difference between a springy rubber- 
Bike substance and a hard plastic or a tough fiber, either 


synthetic or natural, lies in the tendency for the mole- 
cules of these substances either to contract or to form 
erystals. 

The more erystallization in its structure the more the 
substance becomes a typical! fiber, such as nylon, silk, cot- 
tm orrayon. If the mutual attraction between the chain- 
like molecules of a given material is low, then it will show 
mainly the properties of an elastomer such as rubber, 
Buna 8, Neoprene, Hycar, butyl rubber, etc. This is also 
true if the molecules do not fit well into a regular three- 
dimensional lattice structure. In between these extremes, 
the substance will show the properties of a plastic, such 
as hard rubber, methacrylate (lucite), vinylite, poly- 
styrene or ethyl cellulose. Present experimental knowl- 
edge shows that all these substances have about the same 
fundamental structure, but it is their ability to crystallize 


that gives them different properties. 


All types of what the chemist calls ‘‘high polymers,’’ 


© whether they be rubbers, plastice or fibers, have the same 


high order of polymerization, that is, their molecules are 
composed of about 2,000 or more atoms. ‘‘ Polymeriza- 
tin’? is the name that the chemist gives to the process 


i of making big molecules out of little ones. Either by 


natural processes or by the skill of the chemist’s reac- 


® tions, simpler materials are built up into more complex 


ones to form our most useful rubbers, plastics and fibers. 
These are molecules in which the atoms are visualized as 
being in a long chain. 

‘‘During the past fifteen years,”? Dr. Mark said, ‘‘a 
new branch of organic chemistry has been started and 
gradually developed. This is the chemistry of the high 
polymers. The natural products belonging to this class 


f of substances, for example, cellulose, starch, proteins, 


chitin, rubber, ete., have been known for a long time, but 
it was only recently that successful attempts were made 


f to elucidate their molecular structure and to realize their 


common fundamental building principle. Synthetic prod- 
ucts of resinous character built up from small molecules, 
such as formaldehyde, ethylene oxide, vinychloride and 
styrene, have also been known for some time, but again 
their molecular structure and their fundamental relation- 
ship with the natural high polymers were not known until 
about ten or fifteen years ago.’’ 


ITEMS 


Coucnicum, the plant that produces colchicine, is not 
immune to the effects of its own drug, is indicated by 
experiments by Dr. Ivor Cornman, of the University of 
Michigan. Since colchicine produces the sudden evolu- 
tionary changes in plants that have made it famous in 
Tecent years by a partial checking of cell division, giving 
lew celis two or more times the normal number of 
heredity-bearing chromosomes, Dr. Cornman made his 
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tests simply on cell division in root tips of two species 
of Colchicum. Weak colchicine solutions had no effect, 
but when the strength was stepped up to 2.5, 5 and 10 per 
cent. the cell-division process was seen first to be hindered, 
then blocked altogether. Since there is always colchicine 
in the tissues of Colchicum, the question naturally arises, 
how ean cell division go on at all? Why doesn’t the plant 
make itself extinct with its own poison? Dr. Cornman 
doesn’t undertake to answer. He merely remarks that 
the immunity must be found somewhere else than in the 
plant’s mechanism of cell division. Details of the re- 
search are reported in the Botanical Gazette. 


How cattle and sheep are aided by bacteria in digest- 
ing the erude fiber of the grass and fodder they eat has 
been demonstrated by a new technique devised by F. 
Baker, of the Guilford County Technical College, England. 
Mr. Baker’s method is described in a statement from the 
Science Committee of the British Council. Partially di- 
gested materials are removed from the animals’ digestive 
tracts either in the slaughter house or from‘specially pre- 
pared surgical openings in living specimens. Under the 
polarizing microscope, differences in light direction 
through the materials indicate digested and undigested 
parts. The role of the bacteria is indicated when iodine 
is added. Where the bacteria are active, purple spots 
show the presence of starch-like substances, formed within 
the bacterial cells out of the cellulosic materials in the 
crude fiber. Apparently it is this bacterial starch that 
actually furnishes the nutrition to the animals. 


CoLor changes in the test tube will enable chemists to 


measure amounts of the silver-white metal, palladium, in 
solutions as dilute as 1 in 300,000,000 parts. The method 
was developed by Dr. John H. Yoe and co-workers at the 
University of Virginia. This is the first procedure to be 
discovered which will detect such minute traces of the 
metal. It will be useful in analyzing and studying the 
platinum group of metals and their alloys. Palladium is 
used in dentistry, jewelry and to speed certain chemical 
reactions. A new color method for detecting traces of 
iron as small as one part in 75,000,000 was also discov- 
ered. Analysis by weighing, rather than a color change, 
is the final step in a procedure to test tungsten ores and 
steels, an important metal in war production. These in- 
vestigations were part of a research program heing con- 
ducted by Dr. Yce and his associates to discover new and 
more sensitive organic analytical solutions for detecting 
and determining amounts of chemical elements and their 
compounds. Such studies have important applications 
not only in chemistry, but also in medicine and biology. 


EXPERIMENTS performed by Professor E. H. Hughes 
and R. L. Squibb, of the University of California College 
of Agriculture, indicate that pigs as well as people need 
vitamins. The newest need on the porcine diet list is 
pyridoxine, member of the vitamin B complex also known 
as B,. Lack of this compound caused a number of dis- 
tressing (and costly) symptoms, including loss of appe- 
tite, poor growth, fits and anemia. Normal health was 
restored by daily doses of a mere pinhead quantity of 
pyridoxine—five milligrams per hundred pounds of pig. 
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HIGH WACUUM GAUGES 


@ For Quick, Accurate Measurements 


@ For Laboratory or Plant Applications 


These are widely applicable gauges, for accurate 
measurements in all high vacuum applications 
within the micron and 5mm. ranges. More than 
1000 are in use, by Industry and in physies, or- 
ganic and physicai chemistry laboratories, for 
taking quantitative readings in rapid succession, 
without the aid of any assisting gauge, refer- 
ence vacuum, batteries or electrical connections. 


Single readings are taken in a few seconds, suc- 


cessive readings in about 15 seconds. 


Used to advantage in organic distillation under 
higher vacuum, for which ordinary closed end 
manometers are not adequate; in drying blood 
plasma and biologicals from the frozen state; for 
testing efficiency of vacuum apparatus; for food 
and chemical processing operations, ete. 


Two models, both lightweight, compact, rugged 
... for portable use or permanent mounting... 
with range from 0 to 5000 microns and 0 to 700 
microns. Write for new Bulletin 42-G with 
complete description, specifications, prices, appli- 
cations, ete. 


F. J. STOKES MACHINE COMPANY 
5958 Tabor Road Olney P.O. Philadelphia, Pa. 


. . « Spectroscopically Pure 
. . « Easily removed from bulb 
without contamination 


Scientific uses for Linde rare gases include— 

1. The study of electrical discharges. 

2. Work with rectifying and stroboscopic devices, 
3. Metallurgical research. 

4. Work with inert atmospheres, where heat con. 
duction must be increased or decreased. 

Many standard mixtures are available. Special 
mixtures for experimental purposes can be supplied 
upon request. 

The word “inde” is a trade-mark of 


LaMOTTE HEMOGLOBINOMETER 


This outfit was developed to estimate the hemo- 
globin in terms of grams per 100 ml. of blood. 
The blood sample is treated with hydrochloric acid 
which converts the hemoglobin into acid hematin, 
and this is compared with the known color stand- 
ards. The result is read off directly. Outfit 
includes comparator case with all necessary equip- 
ment and complete instructions. Price $10.00 
f.o.b. Towson, Md. 


LaMotte Chemical Products Co. 
Dept. “H” Towson, Baltimore, Md. 


School administrators in all the states from Maine 
California inclusive.are requesting thai we recommen! 
teachers to them for their teaching staffs. We are it 
terested in further registration of teachers, both ¢%- 
perienced and inexperienced, who have in mind continued 
advancement in the teaching field. 


AMERICAN COLLEGE BUREAU 
28 E. Jackson Blvd. Chicago, Ill 


THE SCIENCE PRESS PRINTING CO. 


PRINTERS OF 


SCIENTIFIC AND EDUCATIONAL JOURNALS. 
MONOGRAPHS AND BOOKS 


Correspondence Invited 


LANCASTER, PENNSYLVANIA 
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Announcin 


TWO NEW 


ANATOMICAL CHARTS 


CataLoc No. 154 —12 pages—two. colors 
—a comprehensive listing of anatomy ras 
charts. | 


HUMAN OSTEOLOGY 


CataLoc No. 141—4 pages—three colors 


—a condensed listing of skeletons, skulls and a7] 
bone preparations. 


If you haven’t already received copies . . . please write 43 : 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


ANNUAL REPORT OF THE SECRETARY 
OF AGRICULTURE 


Less wheat, more meat; also more vegetables, eggs, 
dairy products, vegetable oils; steady on cotton and to- 
bacco. This in a nutshell is the array of goals for Ameri- 
can farmers in 1943, as summarized in the annual report 
of Claude R. Wickard, Secretary of Agriculture. 

It is quite different from the agricultural aims of the 
last war period, when all the accent was on wheat. Ever 
since 1918, wheat has been produced in excess in this 
country, and with the war-caused total eclipse of export 
markets it has been piling up. The national carry-over 
as of July, 1942, was 633,000,000 bushels, to which the 
year’s huge crop of about 984,000,000 bushels was added. 
The total is enough to meet all our bread needs for two 
years, even if no wheat at all should be harvested in the 
meantime. 

In response to urgings of the department and the stimu- 
lus of reasonably good meat prices, farmers and stock 
raisers have built up their herds to new highs. The cattle 
population reached nearly 75,000,000 head a year ago, and 
despite heavy slaughter is being maintained. Pigs topped 
the hundred-million mark with five million extra to spare 
—enough for nearly five sixths of a whole hog apiece for 
every person in the country, except that we’re sending 
part of our pork chops and bacon overseas to our armed 
forces and our fighting allies. 

Use of some of our surplus wheat for feeding livestock 
and chickens is recommended by Secretary Wickard, so 
that we may increase supplies of meat, milk and eggs, all 
of which need to be maintained at the highest attainable 
levels. 

An additional outlet for wheat is the international pool 
set up by the four great wheat-raising countries, the 
United States, Canada, Australia and Argentina, for the 
eventual relief of war-ruined countries. This pool now 
consists of 100,000,000 bushels, and is to be increased as 
need arises. 

With a cotton surplus of more than 11,000,000 bales on 
hand, and the mills unable to spin it up much faster than 
they are doing now, increases in cotton production are not 
being encouraged. Instead, cotton farmers are asked to 
shift over to peanuts (for oil) in so far as possible, and 
also to substitute long-staple for short-staple varieties. 
Lower yields of the important co-product, cottonseed oil, 
are to be offset by increased production of other vegetable 
oils, notably soybean, flaxseed and peanut. 

Tobacco stocks on hand are so large that no increase 
in acreage in this crop has been held justified, except in 
two types, flue-cured and Maryland, on which lend-lease 
requirements call for increases of about 10 per cent. over 
the 1942 figures. 

The greatest possible emphasis is being placed on vege- 
table production, both by large-scale professional growers 
and home gardeners. Military and lend-lease shipments 
call for immense quantities of dehydrated vegetables, and 
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an intensive drive for the 1943 Victory gardens wil] sf 


be under way. 


SEEDLESS TOMATOES 


ToMATOES can be induced to produce seedless, mor, 
solidly meaty fruits by treating the plants with the fung 
of a growth-promoting acid, naphthoxyacetic acid, at o 
before the time the flowers open. Experiments along the 
lines, which may have important horticultural applic. 
tions, were performed in the greenhouses of the great 
experimental farm of the U. 8. Department of Agricultuy 
at Beltsville, Md., by Dr. John W. Mitchell and Muri¢ 
R. Whitehead, of the Bureau of Plant Industry. Results 
will be reported in the forthcoming issue of The Botanical 
Gazette. 

Use of growth-promoting chemicals to induce formation 
of seedless tomatoes and other fruits had already bee 
reported by other investigators. However, their methods 
involved the use of sprays, or even the direct application 
of the substances to the flower-parts with brushes or by 
other hand means. Getting similar results merely hy sub- 
jecting plants temporarily to self-distributing fumes fron 
a few milligrams of the acid obviously saves a great deal 
of time and labor in the treatment. 

In their experiments, Dr. Mitchell and Miss Whitehead 
placed a number of tomato plants in a closed chamber, 
so that the exact concentration of the fumes could be 
measured. They used 250 milligrams (1/120 troy ounce) 
of beta-naphthoxyacetie acid per thousand cubic feet of 
room space, evaporating it on a hot glass plate over a 
electric heater. After exposure to the fumes overnight, 
the plants were taken back to the greenhouse, where a 
equal number of untreated plants were placed with them 
for comparison purposes. 

As the flowers opened, both treated and untreated 
plants were all carefully hand-pollinated. 
tomatoes were mature, they were compared for flavor, 
vitamins and total mineral content. Exeept for the fact 
that the tomatoes from the treated plants were nearly 0 
quite seedless, no differences could be detected between 
the two lots. 


THE STUDY OF WAR METALS 


By bouncing a beam of light off a tiny metal mirror, 
metals can now be observed changing into alloys and the 
rate at which metals diffuse through one another can be 
ascertained in a few minutes. 

Developed by Dr. Howard 8. Coleman and Profess0t 
Henry L. Yeagley, physicists at the Pennsylvania State 
College, the new method replaces-tedious processes whit! 
took months and years. It helps to speed the study of 
war metals, just as other phases of the war program have 
been accelerated. New information will be obtained abou! 
improving alloys, the metal mixtures so important in the 
war. Studies may reveal more about the resistance of 
metals to heat and suggest ways of improving this qual: 
ity. This same process might be used to prevent metal 
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corrosion. Fundamental things that occur in aging met- 
als are being discovered. 

Thin metal films only about a fourth the thickness of 
ordinary typewriter paper are being used. First, the 
metals are vaporized, then deposited on the top of one an- 
other as films on a glass slide, thus forming a mirror. 
They are then removed from the vaporization chamber, 
heated to the desired temperature and the diffusion rate 
observed. 

The diffusion of these thin films usually occurs in a few 


‘minutes, compared to the many months often required by 


old methods which used larger quantities of metal. This 
also involved prolonged heating at a temperature of sev- 
eral hundred degrees while only slight heat is required 
by the new method. Sometimes even the heat of the 
hand is enough to start diffusion of thin films. To follow 
the speed of diffusion, the amount of light reflected from 
the mirror film is measured. A normal metal surface has 
a certain reflecting power. But as one metai spreads 
through another the amount of reflected light is changed. 
This change is measured by a recording instrument called 
a galvanometer. 


TESTS OF PLANE ENGINES 


More than half the power needed to operate an engine 
factory can be recovered from tests of plane engines, was 
reported by G. E. Cassidy, W. A. Mosteller and W. L. 
Wright, of the General Electric Company, at the New 
York meeting of the American Institute of Electrical 
Engineers. 

The power-recovery method has helped the war effort 
by giving to the aircraft engine industry a testing tech- 
nique that contains advantages not available in other 
methods. Testing can be done with greater ease and in 
less time on a basis that is economically sound. 

Previous to the development of the new power-recovery 
system, energy produced during testing was dissipated by 
water brakes, propellers, electric brakes and other devices 
which involved complete wastage. Fuel consumed accom- 
plished no useful purpose other than testing of the engine. 
Furthermore, engines became so huge that schemes to dis- 
pose of the power by wastage began to present difficult 
problems. 

Starting with an inquiry for an improved method from 
Pratt and Whitney Aircraft, development of the power- 
recovery system has gone through several phases. Using 
an induction generator, one of the latest set-ups begins 
the test with a cold start and run-intest for checking 
mechanical operation and lubrication of the engine. Then 
speed is gradually increased. When ready to ‘‘fire’’ the 
ignition switch is turned on and the engine throttle ad- 
justed to idling speed. As the throttle is opened, the 
generator speed passes through synchronism and load is 
automatically applied to the engine. Any desired values 
of load and speed can be established. From such a test, 
the engineers reported that 3,000 to 6,000 kilowatt-hours 


‘of energy may be recovered from each engine of current- 


large rating. It was pointed out that ‘‘the advantages 
of the power-recovery system applied to the testing of 
aircraft engines have not yet had time to be universally 
appreciated. It may be quite possible that with the pass- 
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ing of time the engine builder will point with more and 
more favor (toward wider use ef the method) becanse 


he is already pointing toward larger aircraft engines fi 


and the larger the engine the more advantageous power. 
recovery testing becomes.’’ 


SOURCES OF RUBBER 

NorEPOL, the rubber-like material synthesized from wy. 
bean, corn and other vegetable oils by chemists of th 
U. S. Department of Agriculture at the Northern Re. 
gional Laboratory in Peoria, Ill., is now going into eon, 
mercial production. Two companies are making it unde 
trade names of their own, while others are producing jt 
under the coined name given it by_the department. 

Norepol is a combination-word formed from the firy 


syllables of NOrthern REgional POLymer. Technically it 


is a polymer of linoleic acid, one of the fatty-acid fry. 
tions of many vegetable oils. A polymer is a compom( 
with big molecules, formed by welding together smaller 
molecules of other compounds. As a rule, polymers ap 
‘*thicker,’’ more solid, and harder or more elastic tha 
the substances from which they are made. 

Norepol, although rubber-like in its properties, is not 
a full substitute for rubber. It will stretch to only twice 
its normal length, instead of six times as in real rubber. 
Its tensile strength is only 500 pounds per square inch, 


as compared with 3,000 pounds or more. Nevertheless, it§ 
has good resistance to abrasion and aging and is impervi- § 


ous to water and alcohol, so that it ean replace rubber in 
such uses as shoe heels, fruit jar rings, gaskets and tubing. 
Demand for norepol is estimated at 12,000 pounds or 


more for the current year. Since only the fatty acid fron} 
the oils is used in its manufacture, the other half of the | 


oil compound, glycerin, is released as a co-product for 
the manufacture of explosives and other technical pur 
poses. 

Natural rubber from two other sources fostered by the 
Department of Agriculture is beginning to come i 
More than 18,000 pounds of kok-saghyz roots have bee 
harvested from the first experimental plantings, made 
possible by large shipments of seeds of this rubber dav: 
delion rushed to this country from the beleaguered Soviet 
Union last spring, even while the Nazi armies were storm 
ing to new conquests. This harvest represents only 4 
small fraction of the plants grown in many planting 
over a large part of the country, to test the adaptability 
of the plants to American soils and climatic condition 


The greater part of the first year’s crop has been leit @ 


in the ground, to test the plants’ over-wintering abilitis 
in this country. In the meantime, labor-saving machil 
ery has been worked out to harvest the first Americal 
grown crop of seed. 

It is emphasized that all the work thus far is expe 
mental. No appreciable amount of dandelion rubber wil 
be harvested in the immediate future, nor will any sel 
be available to farmers who may be thinking of grow 
the plant themselves. 

The native American rubber shrub, guayule, is makin 
a small beginning, on lands taken over from the Inte" 
continental Rubber Company by the U. S. Department q 
Agriculture. A mill operated by the U. 8S. Forest Serv 
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at Salinas, Calif., will turn out 600 tons of guayule rub- 
her this winter, using older shrubs that were already 
growing before Pearl Harbor. Plantations being estab- 
ished this winter are expected to yield about 21,000 tons 


| trom the harvest starting late in 1944. Further exten- 


sions will put the figure up to a maximum of about 80,000 
tons. Although this is not much more than a tenth of the 
annual rubber requirement in this country, it will be dis- 
tinetly helpful. 


CAUSES OF LOST TIME AMONG 
SHIPYARD WORKERS 


FiasH burns of the eyes and cinders or other foreign 
bodies getting in the eyes are among the most serious and 
frequent causes of lost time among workers in shipyards, 
was reported by Dr. Philip Drinker, of the Harvard School 
of Public Health, to the Congress on Industrial Health 
meeting at Chicago sponsored by the American Medical 
Association. The report was based on findings of a sur- 
vey he and Dr. John M. Roche, serving as consultants on 
safety and health for the U. 8S. Navy and U. 8. Maritime 
Commission, made of selected shipyards with government 
contracts in all parts of the country. 

These eye injuries are obviously preventable, Dr. 
Drinker said, but he pointed out that ships are now being 
built in yards which cover very large areas with welding 
going on everywhere in them. It is very difficult to pre- 
vent flash burns of the welder’s neighbors. The danger 
extends even to the experienced welder who lifts his shield 
momentarily and happens to be near another man welding. 

A seriovs risk of lead poisoning also exists in the ship- 
yards because of modern high-speed construction sched- 
ues. It is common shipbuilding practice to paint all 
metal surfaces as soon as possible with red lead. Gen- 
erally this is done after the metal plates are in final posi- 
tion, but to keep fast construction schedules, some pieces 
are painted in the yards. Welding these painted surfaces 
brings the danger of lead poisoning, against which special 
care must be taken for workers’ protection. 

Special ventilation to control welding fumes is neces- 
sary for the men working on the fore and after plates 
and double bottoms where, because of prefabrication type 
of construction, the men must work in relatively small 
spaces, 

Paint sprayers, their assistants and those working in 
the immediate vicinity require special protection. To 
make sure that the men are provided with efficient pro- 
tective equipment, only such masks and respirators as 
have been approved by the U. S. Bureau of Mines may 
be used in shipyards with government contracts. 

In general, Dr. Drinker found the medical and safety 
departments of the yards well organized and well run, 
although the high proportion of ‘‘green’’ workers com- 
Plicates the safety problems. Many yards have as few 
48 one or two per cent. of experienced men who had 
worked in shipyards before the war. 

_ “We have been badly hit by the shortage of doctors 
M some districts, especially in rural communities,’’ Dr. 
Drinker said, ‘but probably we are no worse off than 
many other industries. We doubt if our position in this 
Tespect represents any new problems.’’—JANE STAFFORD. 
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ITEMS 


Four bushels of Cayuga soybeans, a variety developed 
by plant breeders at Cornell ‘University, have been 
shipped to the Soviet Union through the Russian War 
Relief for trial plantings as a feed and food crop. Cool 
weather and short growing seasons in Russia resemble 
conditions of New York state. The Cayuga variety ma- 
tures in any part of New York up to 1,600 or 1,800 feet 
elevation. Soybeans of the Corn Belt will not mature in 
New York or in the cool areas of Russia. The Cayuga’s 
yield is from 20 to 25 bushels or more of dry beans to 
the acre. 


BLACK cotton is a new variety recently originated by 
Russian plant geneticists, according to a bulletin of the 
Soviet embassy. One advantage which this cotton has, 
together with other varieties with colored lints ranging 
from reddish to green, is the eliminating of the dyeing 
process. It is believed that the natural black will be a 
faster color than the black of dyed cottons. American 
cottons with green and brown tints have been known for 
some time, but are not grown on a large scale because 
their yield is considerably lower than the white-linted 
varieties. Our colored cottons are used principally in cer- 
tain regional handerafts industries. 


Hopes of greatly increasing vegetable and field crop 
yields through chemical treatment of seeds are somewhat 
damped by a report in The Botanical Gazette, on nega- 
tive results of a large number of experiments by Dr. 
William 8. Stewart and Charles L. Hamner, of the U. 8. 
Department of Agriculture. A number of growth-regu- 
lating substantes, including several commercial prepara- 
tions intended for seed treatment, were tried on the seeds 
of a considerable assortment of plants, ranging from field 
crops like corn, wheat and soybeans to garden vegetables 
such as radishes, carrots and squashes. They were grown 
under a wide variety of soil and climatic conditions in 
three places—-the Experiment Station at Beltsville, Md.; 
the University of Chicago, and Lake Geneva, Wis. In all 
cases, significant increase in yield as a result of the 
chemical treatment of seed could not be detected. 


SOYBEANS are used to produce laminated board, valu- 
able in aircraft and othe war industries, in a new method 
announced by Dr. George H. Brother, of the Regional 


Soybean Industrial Products Laboratory of the U. S8.. 


Department of Agriculture. Sheets of unsized kraft 
paper or other fibrous material are soaked with a formal- 
dehyde solution of soybean protein. After drying, stacks 
of these plastic sheets are united into laminated board by 
heat and pressure. This method promises to augment the 
nation’s limited supply of high-priority phenolic resin 
now being used. Low water-resistance of the resultant 
board created a problem. Single sheets of the more 
waterproof phenolic resin placed on the top and bottom 
of the stack of soybean sheets before pressing, was the 
solution. Production of laminated board has been 
speeded by the new process, according to Dr. Brother, 
since pressing time for phenolic resin board is about five 
times as great as when soybean-protein-phenolic material 
is used. 
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Add Interest to 
Laboratory Experimenis 


COLOR 
SLIDES! 

For group discussion of micro- HUNDREDS 

scopic parts of piants, animal OF SUBJECTS 


life, and other scientific sub- 
jects, use S.V.E. full-color 2” x Rotane. 


2” slides. They can be shown 

by any standard miniature pro- shat 
jector in practically any size Entomology, 
needed for classroom discus- Ornithology, 
sion. Write for new 26-page Pathology, 
science catalog now. Zoology. 


SOCIETY FOR VISUAL EDUCATION, INC. 


Dept. 1S, 100 E. Ohio Street, Chicago, Illinois 


PHOTOVOLT 
ELECTRONIC 
PHOTOMETER 


A highly sensitive light meter with 
phototube and DC amplifier 


®@ Obtainable with phototubes having main re- 
sponse in the ultraviolet, visible, infrared. 

@ For measuring low light values, ultraviolet emis- 
sion and absorption, infrared reflection, gonio- 
photometry, micro-colorimetry, fluorescence, 
luminescence of paints, 


@ Suited for spectrophotometry, densitometry of 
spectrographs, exposure determination by focal 
plane readings in photomicrography. 


95 Madison Ave.  PHOTOVOLT CORP, New York 


OUR LEADING PRODUCTS— 
Giemsa Stain 


(Gradwohl) 
Commission-Certified 
$2.00 for 2 ounces 


Blood Grouping Sera 


A and B—Price $2.00 per 2 c.c. 


Absorbed B— 
(to differentiate A, from A,) 


Price $3.00 per 1 c.c. 


M and N 
(in Paternity and Medico-legal cases) 


Price $5.00 per c.c. 


OF HIGH TITER AND EFFICIENCY 


GRADWOHL LABORATORIES 
St. Louis, Missouri 
3514 Lucas Avenue 


Write for Price List of all Laboratory Products 


INDEX OF REFRACTION 
Liquids 


For determining index of 
fraction of solids by micro- 


ous, stable series of 91 liquids. 
Range : N@=1.460-1.640; 
intervals of 0.002. 


Write for a copy of out 
brochure explaining this method 
and its ready application t 
identification of substances ani 
testing of materials. 
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LaMotte 
Chlorine Test Papers 


As an aid in the rapid estimation of the concentra- 
tion of chlorine sterilizing solutions, in water, etc., 
we have prepared test papers showing definite color 
changes for chlorine values 50, 100, and 200 p.p.m. 


the paper and color chart for the concentrations | 


son, Baltimore, Md. 


LaMotte Chemical Products Co. 


They are supplied in vials containing 100 strips of |r 


mentioned above. Price $1.00 per vial, f.o.b. Tow- | 


Dept. “H” Towson, Baltimore, Md. | 
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McGraw-Hill Announces 


THE METALLURGY AND METALLURGICAL 


ENGINEERING SERIES 


Under the Consulting Editorship of 


ROBERT FRANKLIN MEHL 


Head, Department of Metallurgical ingineering, Director Metals Research Laboratory 
Carnegie Institute of Technology 


The new Metallurgy and Metallurgical Engineering Series aims to provide for the practicing metal- . 


lurgical engineer, the research worker, and the student a series of authoritative books and texts on 


= modern practice and on the scientific fundamentals in the field of metallurgy. 


I Metallurgy has advanced enormously since the days when Henry Marion Hume’s classic, Metallog- 
Braphy of Steel and Cast Iron, was published under the McGraw-Hill imprint. 
# ment and great extension of the field of metallurgy has taxed the engineer and the student, in part 
em because of the dearth of standard books in which the fundamentals of practice and of science are 


The great develop- 


Me treated in competent fashion. 


McGraw-Hill offers this new series as an aid to those engaged in the 


great task of adapting metals to the needs of society. 


Just Published 
Structure and Properties of Alloys 


By R. M. Brick and ARTHUR PuHis.LIps, Yale Univer- 
sity. 227 pages, 6x9, 149 illustrations. $2.50 


Seeks to establish the correlation among alloy phase dia- 
grams, micro-structures, and properties. Especial atten- 
tion has been directed to the effect of industrial practices 
in casting, working, and heat treating alloys on the appli- 
cation of, or departure from,\ theoretical principles. A 
feature of the book is the inelusion of 136 photomicro- 
graphs, with full descriptions of their origins, illustrating 
a and abnormal structures of the most standard 
alloys. 


Principles of Metallographic 


Laboratory Practice 


By George L. Kent, Columbia University. Second 
edition. 453 pages, 6x9, 191 illustrations. $4.00 


Deals with the principles of physical metallurgy, especially 


fs they underlie effective laboratory practice. The author 
covers apparatus and procedures for preparation of speci- 


mens, examination, testing, ete., giving detailed instruc- 


tions for carrying ‘out a number of important manipula- 


ions, and emphasizing the theory and fundamentals 
necessary to an intelligent application of the various 


Books in Press 


Metallurgical Preblems 
By ALLISON Butts, Lehigh University. Approximately 
500 pages 

A revision of the author’s A Textbook of Metallurgical 


Dperations, 


The Structure of Metals. 


Problems. It presents practical problems designed to 
accompany courses in metallurgy, and outiines and gives 
examples of the methods used in caleulation, with tables 
supplying the necessary data. ‘The book has been brought 
up to date with respect both to metallurgical practice and 
to the chemical and physical data as tabulated and used 
in the text. 


The Physics of Metals 


By FREDERICK SEITZ, Carnegie Institute of Technology. 
Approximately 300 pages 


Gives an entirely non-mathematical treatment of the de- 
velopments of the physics of metals that have taken place 
in the past fifteen years. The topics treated include the 
structure of metals, factors determining the stability of 
alloys, the theory of plasticity of metals, diffusion in 
metals, the theory of iron-carbon alloys, the electron 
theory of solids and its applications to cohesion, mag- 
netism, and conductivity. 


Crystallo- 
graphic Principles, 


and Data 


By CHarues 8, Barrett, Carnegie Institute of Tech- 
nology. Approximately 500 pages 


A text and reference book covering structures, properties, 
and theories of metals and alloys and the crystallographic 
techniques of physical metallurgy. It includes extensive 
reviews of preferred orientations and directional prop- 
erties, effects of cold work and annealing, plastic defor- 
mation, dislocation theory, age hardening, transforma- 
tions, alloy structures, superlattices, electron diffraction, 
and stress measurement by x-rays. 


Send for copies on approvai 


McGRAW-HILL BOOK COMPANY, INC. 


830 West 42nd Street, New York, N. Y. 


Aldwych House, London, W.C.2 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


INFLUENCE OF SUNSPOTS ON 
WEATHER 

VAGUE correlations between sunspots and the weather 
probably exist, but the weather is affected so much by 
other factors that the influence of sunsnovs is insignifi- 
cant. This is reper'ed in a lecture at Starford Univer- 
sity by Dr. Seth %. Nicholson, of the Mt. Wilson Obser- 
vatory, after a quarter of a century devoted primarily to 
solar research concerning the much-discussed question of 
whether the weather can be »reaicted from sunspot 
activity. 

Dr. Nicholsow *onceded, however, that conditions upun 
the sun are not exactly the same wher. there ate many 
spots as when there are few, “ud that any change in the 
sun’s radiation will certainly be reflected some way in the 
weather. Ever since the grea‘ astronomer, Sir William 
Herschel, in 1800 tried ta verrelate the price of wheat 
with the number of sunspots, not only astronomers, but 
meteorologists, botanists and bankers, both professional 
and amateur, have been trying to find such correlations 
without much success. Invariawly they arrive at the same 


conclusion as Herschel—more data are needed in order to _ 


prove them. This is true in spite of the fact that both 
the quantity and quality of solar data have greatly in- 
creased since Herschel’s time. 

With regard to the possibility of making short range 
predictions for particular regions from individual sun- 
spots, Dr. Nicholson was even more emphatic. He said: 
‘*Certainly it is foolish to think that an individual sun- 
spot can in any way produce definite changes in the 
weather at any particular locality on the earth.’’ 


SNOW 

Don’t grumble if there’s a lot of snow in your neigh- 
borhood. Be thankful instead. Snow is one of the im- 
portant ingredients of victory. Not, perhaps, in the 
direct sense that it is in Russia, but our American snow 
is a great help toward the goal none the less. 

Snow on the ground now means bread and milk on the 
table before next winter’s snow begins to fall. For win- 
ter wheat and other fall-sown grains depend on snow now 
for protection against the cold and drying winds of win- 
ter, and they will depend on the water from the thaw for 
most of their growth in spring. If they get: a good start 
in late March and during April, a very little rain in May 
will suffice to make the crop that will be harvested in July. 
Similarly, snow makes the early hay crop and the spring 
pastures, on which our milk supply depends to a large 
extent. 

Snow is a major source of the water that few of us 
ever even think about, except weather men and agricu!l- 
tural scientists; what is known as subsoil water. This 
is the moisture well below plow level, on which trees and 
bushes depend, and the deeper-reaching roots of maturing 
erops. Corn roots, for example, go down from three to 
five feet; alfalfa roots as much as twenty. And it is this 
moisture reserve that they depend on. 


Water that trickles down through partly melted gnoy 4 


during occasional winter warm spells is an especially goog 
means for replenishing this deeper deposit on which Crops 
way draw later on. Such me't-water can not run off very 


weil; there is nowhere fo. ii ‘0 go but down. It is on, 


the snow “cver melis away completely that ihera 
cause for auxiety-~he murs since the winter grin, aim 
are then left naked io posvibie fierce sudden freezes 


hard dry winds. Nv Norilion farmer feels easy ix wi, 
ter if he is able to see the soil im lis fields. 


How much water it takes to make a bumper crop is FS 


vividly crought out im a calenlation recently offered by 
J. B. Kineer, of the U. 3. Weather Bureau. Comparing 
the excess of water that f<il iu the abundent crop year 
of 1942 with the scanty fall during the desperate drought 
of 1934, he said: ‘if it were possible to load this exes | 


water on super-trains of 100 tank cars, each carrying 1\, 4 


tons of water, and transport them over a super-railroad | 
at the rate of two trains a mi:ute around the clock. witb. 


out missing a single schedule, .; would require more than § 


100 years to complete the shipment.’’—-FRANK THoNz. 


HEARING AND VISION OF AMERICAN 
FLIERS 


CHANGES in plane desigus to aid the hearing and vision 
of American combat fliers were recommended to the In- 
stitute of Aeronautical Sciences meeting in New York. 
Professor Walter R. Miies, of Yale University, stated 
that ‘‘Both seeing and hearing, if accompanied by pro- 
longed attentive effort, especially under conditions of w- 
favorable plane design, are capable of contributing to pilot 
and air crew fatigue and loss of efficiency.’’ Collabora- 
tors with Professor Miles in preparing the report were 
Commander Leon D. Carson, head of the Medical Research 
Section in the Navy’s Bureau of Aeronautics, and Pro- 
fessor Stanley 8. Stevens, one of the directors of the 
Psycho-Acoustic Laboratory at Harvard University. 

Plane gunners should be moved much nearer the aim 
ing window. The position of the gunner now gives him 
the same sort of vision as he would have in a tunnel, since 
his eyes are some distance away from the window. Sec: 
tions of gun mounting, electrical switches and other 


gadgets which lattice the aiming window are also a hazard | 


to vision and life. The amount of structure in front 0! 


gunners should be reduced. Clearing away these obstrut 3% 


tions to vision and moving the gunner nearer the window 


will ‘‘increase his angle of uninterrupted view, mak § 


visual pursuit of his targets easier, and reduce the blind @& 


ing effect from the flashes of his own guns.’’ 
In the cockpit, the instrument panels have too large * 


illuminated area. They are usually illuminated too ™ § a 


tensely and with a color that disturbs night vision. Ind: § y 


at 


his associates as best. 
pit disclosed that transparent enclosures often becom 
discolored with exposure to sunlight or become checked 
due to temperature changes and vibration. 


rect red light was recommended by Professor Miles aul @ : 
Discussion of vision from the coc 9m 
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NEW WILEY 


INTRODUCTION TO BIOPHYSICS 
By OT TO STUHLMAN, JR., Prufessor of Physics, University of North Carolina. 
Written for junior cx senior coli#=ye students who have had one year of co“ege physics, and pref- 
erably a year of un:fied mathematics. The book offers eight chapters on the borderline prob- 
lems of biology and physics. 


Approximately 264 pages; 6 by 9; Probable price, $4.00 


FATHOLOGY IN FOREST PRACTICE 


By DOW V. BAXTER, Assistant Professor of Silvics and Forest Pathology, University of 
Michigan. 


An eminently practical treatmeni of the subject of forest pathology, designed to provide a working 
knowledge of the conditions which cause disease and of the practical measures which can be taken 
to reduce its incidence or its severity. 

Approximately 575 pages; 6 by 9; Probable price, $4.75 


ELEMENTARY QUALITATIVE ANALYSIS 


By BRUCE E. HARTSUCH, Associate Professor of Chemistry, Michigan State College. 


The subject matter of this book is suitable for use in beginning ‘ourses in qualitative analysis. 
The material is written in a readable and understandable style, with detailed, step-by-step solu- 
tions of illustrative problems. Laboratory directions are included. 


Approximately 294 pages; 7§ by 104; Probable price, $2.50 


FOREST ECONOMICS AND FINANCE | 


By P. L. BUTTRICK, Consulting Forester; formerly Professor of Forest Management, Univer- 
sity of Georgia. . 


A general treatment of forest economics, keyed to the capabilities of the average student. Covers 
the economic and financial aspects of forestry, including considerable material on forest exploita- 
tion and industries, and on the economic aspects of protection, recreational and wildlife forestry. 


Approximately 492 pages; 6 by 9; Probable price, $4.00 


ANALYTIC GEOMETRY 


By EDWARD 8. SMITH, Professor of Mathematics, University of Cincinnati (absent on leave, 
with U. 8S. Army); MEYER SALKOVER, Associate Professor of Mathematics, and HOWARD 
K. JUSTICE, Professor of Mathematics; both at the University of Cincinnati. 


A new book by the authors of the well-known ‘‘Calculus.’’ Designed to give the student accurate 
and fully illustrated explanations of the topics commonly taught in analytic geometry and, at the 
same time, fit him for further studies in mathematics, science or engineering. 


Approximately 337 pages; 6 by 9; Probable price, $2.50 


THE CHEMISTRY OF POWDER AND EXPLOSIVES, Volume Il 


By TENNEY L. DAVIS, formerly Professor of Organic Chemistry, Massachusetts Institute of 
Technology. 


Deals with nitric esters, smokeless powder, dynamite and other high explosives, ammonium nitrate 

and nitroamines, primary explosives, detonators, and primers. (Vol. I, 1941, covered properties 
of explosives, black gunpowder, pyrotechnics, and aromatic nitro compounds, $2.75.) 

Approximately 298 pages; 6 uy 9; Probable price, $3.00 

Combined volume, Probable price, $4.50 


JOHN WILEY & SONS, Inc., 440-4th AVE., NEW YORK 
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Dr. Miles pointed out that ‘‘ Rapid strides in develop- 
ment of better plastics are being made, and it should ‘be 
possible soon to mold transparent cockpit enclosures of 
better grades of optical plastics in one piece. Surface 
hardening of such molded parts is desirable.’’ 

The ears of fiying personnel take even greater abuse 
than their eyes. Noise from air turbulence around the 
plane is in some ways more disturbing than the noise 
from the propeller itself. The interior of a glider plane, 
for example, is a very noisy place when traveling at 150 
miles per hour. Conversation is difficult if not imposs:- 
ble. Several methods were suggested for overcoming the 
distracting noises of combat flying. ‘‘Judicious use of 
sound treatment in the plane, conversion to high-fidelity 
microphones and earphones, and the development of acous- 
tie devices to shield the mouth and the ears of the per- 
sonnel,’’ Professor Miles said, ‘‘will permit the aviator 
to carry on in the best noises which the aeronautical 
engineers are now planning to produce.’’ 


THE PHYSIOLOGICAL STRAINS OF 
MODERN FLYING 


ENGINEER and biologist must cooperate if human beings 
are to be really successful in handling the formidable fly- 
ing machines which aeronautical invention has given them, 
was emphasized by Professor D. W. Bronk, of the Uni- 
versity of Pennsylvania, at a lecture sponsored by the 
national science honor society, Sigma Xi. The biologist, 
and in particular the biophysicist, has as his task the 
discovery of the performance limits of the units of the 
human nervous system. The engineer must adapt his 


‘machine to a controlling organism operating within those 


limits. 
As an example of these performance limits, Dr. Bronk 
cited the now familiar ‘‘blackout’’ experienced by dive 


_ bembers in pulling out of a steep, fast dive. It is known 


that the centrifugal effect of this sudden upswerve drains 
the blood away from the brain, and ‘‘blackout’’ results. 

Basic reason for this momentary unconsciousness is 
oxygen starvation on the part of the brain cells. Brain 
cells are at all times very greedy for oxygen; they never 
have more than a few seconds’ supply on hand. So any- 
thing that cuts off fresh supplies, even for a little while, 
creates a physiological crisis—threatens a shutdown for 
lack of an essential material. 

Professor Bronk described some of the exceedingly deli- 
cate instruments used in modern physiological research 
to obtain data on the needs and capacities of nerve and 
brain cells. The chronic state of incipient oxygen starva- 
tion of the brain cells was discovered by means of a 
microscopic metallic electrode than can be inserted into 
various regions of the nervous system with relatively little 
damage. Differences in the minute electrical current 
transmitted tell tales of fluctuations in amount of oxygen 
present, and hence of the relative state of efficiency of 
the cell at the moment. 

Nerve cells can be isolated, yet kept alive, and thus 
studied as single units. Thus isolated, their structure 
can be analyzed by new electrical, optical and electron- 


-microseopie methods. The electron microscope gives new 
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vistas into the molecular architecture of the cell, The 

electrical states tell of its internal responses to fluctug, 
tions in the supply of essential elements such as Calcium § 
and phosphorus, and other environmental influences, 


ITEMS 


DIESEL engine power may soon be inereased by suze:.¢ 
chargers similar to those now used on plane enging | 
Problems involved in thus increasing our power supp); 
was discussed at the Detroit meeting of the Society oj 
Automotive Engineers. A Swedish supercharger noy am 
being applied to American engines was explained in ,§ 
paper prepared by Alf Lysolm, of Aktiebologet Ljuny. 
strom, Augturbin, Sweden, and Ronald B. Smith and w. 
A. Wilson, of the Elliott Company, Jeanette, Pa. Such 
a device now being manufactured weighs only 80 pound 
and handles 400 to 500 eubic feet of air per minute, 
Other sizes adequate to serve the largest diesel engine 
can be built, the report stated. 


To protect passengers in stratosphere planes, the cabin 
must be sealed airtight. Progress and difficulties encoun. 
tered in solving this complicated problem were reported 
at the annual meeting of the Society of Automotive Engi- 
neers by R. L. Ellinger, of Transcontinental and Westen 
Air, Ine., Kansas City, Mo. The cabin must be filled 
with air at proper temperature and pressure, the speaker 
pointed out, regardless of outside conditions and the 
major problem of stopping leaks. Seals of many type 
and designs are needed at points where controls pass out 
of the cabin. Actual planes must be used as flying test 
laboratories, as simulated conditions in test chambers were 
not successful. 


CENTRAL and South Americans will soon be practicing 
splinting, bandaging and artificial respiration on cach Mi 
other, as we did last winter and spring, it appears from an 
announcement made by Chairman Norman H. Davis, of 
the American Red Cross in Washington. The gray paper 
covered American Red Cross first aid text-book, now 
familiar to millions of North Americans, has been trats- 
lated into Spanish and Portuguese and will soon be avail 
able for distribution to all Central and South America 
countries. The translations will be made by the Mexican 
Red Cross and the Brazilian Red Cross with the permis 
sion of the American Red Cross. Previously, its distrib 
tion had been limited to Mexico and Venezuela. 


Ir you are taking fresh yeast as a means of getting 
extra vitamins into your system, boil it before you eat it 
The human body apparently can extract two or thre 
times as much thiamin or vitamin B, from boiled yea! 
as from fresh, according to a report by Dr. Helen Parsons, 
of the University of Wisconsin, at the Detroit meeting of 
the American Dietetic Association. Boiling the ye 
though troublesome and likely to make it less palatable 
increases the amount of two other B vitamins (riboflav 
and vitamin G) the body can get from the yeast. Pr" 
nouncements on boiled vs. fresh yeast were based on & 
periments with ten students and with laboratory animals 
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THE 


AUTOTECHNICON 


U. S. Patent No. 21,157,875 
and Other Patents Pending. 


THE TECHNICON CO. 
YORK, N. Y. 


IHIS UP-TO-DATE MANUAL is avail- 

able to technicians and research 
workers who have direct or indirect 
supervision of laboratory animals. 
Written by scientists, it is a tech- 
nically accurate reference book with 
24 pages of helpful information about 
Breeding, Management, Sanitation, 
and Feeding. May we mail you one 
with our compliments? 


CLIP THIS 
COUPON 


LABORATORY CHOWS DEPT., PURINA MILLS, ST. LOUIS, MO. . 


$ 


State number of animols: .. ....dogs.... rabbits... .. 
+++ guinea pigs... monkeys .... miscellaneous 
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THE CITRUS FAMILY 

THE citrus family has had its pedigree revised and 
brought up to date by a veteran Department of Agricul- 
ture botanist, Dr. Walter T. Swingle. Results of his 
studies, which are expected to be of considerable use to 
breeders developing new hybrids and to orchardists seek- 
ing hardier stocks for grafting, will be published soon in 
monograph form by the University of California Press, 
as part of a series of major scientific publications in cele- 
bration of the seventy-fifth anniversary of the founding 
of the university. Dr. Swingle’s monograph constitutes 
the first complete reexamination of the citrus family tree 
since 1824. : 

Under the new arrangement, the family consists of 33 
genera, only one of which, the genus Citrus itself, is ex- 
tensively cultivated for its wide variety of edible fruits. 
However, any one of the 32 other Cinderella sisters in the 
group might, if managed correctly, assist in producing 
valuable new hybrids, or offer hardy roots on which pres- 
ent varieties of citrus fruits may be grafted. Further- 
more, though these others do not at present produce edi- 
ble fruits, some of them have good possibilities as orna- 
mentals. 

In working out the relationships of the many species 
in the family, Dr. Swingle made use of a ‘radical new 
method cf study. Ordinarily, a botanist studying pressed 
herbarium specimens examines the dried flowers whole, 
usually after picking one off and soaking it in water. 
This inevitably destroys a piece of the specimen; and 
often when there is only one specimen to be had, the her- 
barium curators are reluctant to let it go for this purpose. 

Dr. Swingle, using a procedure pioneered in World War 
I days by a noted Swedish botanist at Upsala, embedded 
single flowers or buds in paraffin and sliced them into 
transparently thin specimens for examination under the 
microscope. One specimen was thus multiplied into 
scores. The method also made possible far more accurate 
and critical examination of anatomical details than was 
possible under the older procedure. 

Since 1935, when he began his work on the reclassifica- 
tion of the citrus family, Dr. Swingle has accumulated 
more than a quarter-million such microscope-slide speci- 
mens, each keyed to connect it up with the original pressed 
plant on a herbarium sheet somewhere in one of the 
world’s great museums or universities. The whole quar- 
ter million ean, if necessary, be packed in a box of only 
three cubic feet capacity. 

The citrus family has a curious geographic distribution. 
Its principal area stretches from Indomalaysia southeast- 
ward as far as Fiji. There are also a number of genera 
in Africa; none elsewhere in the Old World, and none at 
all in the Western Hemisphere. 


TUNISIA 
As Tunisian rainy season for early 1943 draws to a 
close, combat activities become possible in the semi-desert 
areas south and west of the seaport city, Sfax. January 
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is usually the wettest month in this westernmost of 
French possessions in North Africa. Its rainy season jg 
roughly from October to April. The other months are ho; 
and dry—usually with little or no rainfall. 

Southern Tunisia has little rain at any season. It jg 
a desert area. Northern Tunisia is mountainous excep} 
for a flat coastal rim. The United Nations’ fighting 
forces are in the mountainous country, the Axis on the 
coastal rim. American forces are reported to be in the 
northern part of middle Tunisia, the area stretching 


northward from the semi-desert country along the great | 


salt-depression called Chott el Djerid, the largest of the 
salt-water lakes or chotts of Tunisia. 

In the mountainous area are farms, grazing ranches, 
and timbered areas with growths of marketable evergreen 
oaks, Aleppo pines and cork trees. The olive groves for 
which Tunisia is famed are on the coastal rim from Sfar, 
which is to the northeast of the Chott el Djerid, nortb- 
ward to Tunis. 

Mountainous middle and northern Tunisia is not an 
easy country for troop movements. It is a land of mow- 
tains and plains but without plateaus. It is rough and 
badly eroded in some sections. It is not supplied with 
good roads. Getting about in the rainy season is a mu(- 
fighting job. But with new military roads constructed 
by the Army and with additional flying fields, the path 
is cleared to drive the enemy on the coastal plains into 
the Mediterranean. 

It is a difficult country in which to obtain food and 
fighting equipment for an army. Considerable quantities 
of wheat and barley are produced, some of which are ex- 
ported normally but not enough to be of much help in 
feeding the United Nations’ troops. It produces many 
goats, considerable numbers of sheep, and some cattle. 
Goat meat is not included in the American army diet, and 
enough local mutton and beef can not be purchased to 
meet the needs. ; 

Supplies of all kinds must be transported over a long 
and difficult road. They are brought by ships to Case 
blanca, and from there by standard-gauge railroad to 
western Tunisia. Then they must be reloaded onto 
narrow-gauge cars or army trucks for transportation 1 
middle Tunisia. They are carried by railroad and high- 
way a distance equal to half the distance from Washing 
ton, D. C., to Los Angeles. Some supplies and equipment 
are unloaded from shipboard at Algiers. ' Transportation 
from there is over the same standard-gauge and narrow: 
gauge railroads. 

Shortage of railroads and highways in Tunisia is dve 
to the easy water transportation of the country. It has 
the Mediterranean on the north and on all of the pr 
ductive east. It has many good harbors for medium-sized 
ships and one at Bizerte for the largest ships. But thes 
ports are not yet available for the United Nations. 

The small population of Tunisia and the rather simple 
life of the inland inhabitants have not required the tra” 


portation facilities necessary in certain other countries 
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Pure Distilled Water 


» For Research Work 
e Use in Sensitive Solutions 


 OrLaboratory Determinations 


Stokes Automatic Water Stills produce distilled 
water of the highest quality. ey are simple, 
rugged, efficient units, with purity of distillate 
thoroughly safeguarded by triple vapor baffles to 
eliminate entrainment, automatic “bleeder” device 
to remove concentrated impurities, large-area boil- 
ing chambers, solid block tin condenser tubes, 
Pyrex glass covers and other features. 

No. 171 type stills (shown) are available in elec- 
trically-heated, also gas- and steam-heated models, 
fom % to 1% g.p.-h. capacity. Other stock 
models, up to 100 g.p.h. capacity. See your own 
jaboratory supply dealer for complete information 
or write direct for new 24-page illustrated catalog. 


*TYPICAL ANALYSIS OF 


DISTILLATE 
Total Solids as Parts per 100,000 
Volatile Solids 0.16 
Inorganic Solids .............. 0.12 
Nitrogen as 
Free Ammonia 0.0035 
Albuminoid Ammonia 0.0000 
Nitrates 0.0000 
Nitrites 0.0000 
Chlorine 0.00 
Bacteria ce none 
* Certified. 


BF‘). STOKES MACHINE COMPANY, 5958 Tabor Road, Olney P. 0. Phila. Pa. 


Note how Kewaunee Standard Units are Assembled 


SIX ADVANTAGES— 
brought to you by 


KEWAUNEE'S “CUT-COST SYSTEM" 


@ Smarter Uniform Designs @ Lower Production Costs 

e Working Conven- @ Easier Quicker Installa- 
tion 

® More Quality Features @ Earlier Deliveries 


Kewaunee’s new and enlarged Adrian plant streamlines and 
speeds up production at every step from wood kilns to fin- 
ishing rooms. 

For the duration all models are available in wood only— 
using a minimum of critical materials. Write for catalog. 


C. G. Campbell, President 


5013 8. Center St. Adrian, Mich. 
Representatives in Principal Cities 


Chemical 
Indicators 


C&B Chemical Indicators include all 
of the common indicators used in analyt- 
ical and biological work, the hydrogen- 
ion indicators recommended by Sorenson 
and Clark & Lubs, and many rare indi- 
eators suitable for special work. 


These indicators are available in the 
dry form and in solution, ready to use. 


Certain indicators are offered in the 
form of Test Papers—in vials containing 
100 strips and in sheets 8” x 10”. 


Consult the C&B catalog. A copy of 
the newest edition upon request. 


The COLEMAN & BELL Co., 


Manufacturing Chemists Norwood, Ohio, U.S.A. 


COLEMAN BELL 


. apt. 


No. 10 Analytical Balance 


HENRY TROEMNER 


The Standard of Eacellence for 102 years. 


Manufacturer of the highest grade Analytical, 
Assay and Pulp Balances and Weights of Pre- 


Catalog 19298 
911 Arch Street 
Philadelphia, Pa. 
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where the people are more interdependent upon each other. 
Approximately three million inhabitants include about 
2,400,000 natives, Berbers in the northern part and Arabs 
in the south. The 110,000 persons of French blood are 
largely in the north, as are also the 94,000 persons of 
Italian blood. There are many Negroes and mulattoes, 
and a so-called Moorish population. This is a mixture 
of all the races that have successively settled in Tunisia. 


DISCOVERY OF RUBBER IN 
DECAYED BARK 


CHANCE discovery of threads of good rubber in a bit of 


_ rotting bark in a Haitian forest may eventually mean 


restoration to favor of the Castilla rubber tree, once a 
prime source of the bouncy gum but displaced by Hevea 
because the latter could be tapped more successfully. 
That we can develop a method for mincing up Castilla 
bark and getting the bits of rubber out whole, as is now 
done with the guayule shrub, this disregarded tree may 
again become a practicable commercial source, is sug- 
gested by Dr. O. F. Cook, of the U. 8. Department of 
Agriculture. 

Hevea displaced Castilla as a plantation tree because 
it ean be milked every day, whereas the latter tree yields 
copiously on the first tapping but after that ‘‘dries up’’ 
and gives no more latex. Harvesting Castilla rubber in 
the wild, therefore, resolved itself into a very destructive 
affair. The trees were cut down, the trunk and larger 
limbs ringed with cuts, and all the latex thus extracted 
at once. The dead trees were left to lie where they fell. 
If it proves possible to make an economic extraction of 
rubber from the bark, after taking the latex by the con- 
ventional tapping, the yield of Castilla may be increased 
to a point of economic justification. 

There appears to be an enzyme in Castilla sap, which 
destroys the rubber if it has a chance to act on it. Dr. 
Cook suggests that this enzyme could be destroyed by 
heating, merely by building a light brush fire around the 
felled trees while they are still green. Then the bark 
could be stripped and processed whenever convenient. 


WINTER FOOD OF GAME BIRDS 


WEED seeds are turned into meat by game birds; they 
form the chief winter food of several species, according 
to studies by Philip 8S. Baumgras, of the Michigan De- 
partment of Conservation. Mr. Baumgras’s report will 
be printed in full in the Journal of Wildlife Management. 

That bane of hayfever sufferers, low ragweed, turns 
out to have some use after all. It yields the biggest sup- 
ply of winter feed for the birds, as indicated not only by 
a study of pheasant crop contents, but by careful hand 
harvesting and weighiag of tagweed sced from a number 
of typical Midwestern field environments. Wheat stubble 
fields were an especially rich source, yielding an average 
of 205 pounds an acre in October. Other weed seed serv- 
ing as winter food for wildlife species include foxtail 


grass, lambsquarters, black bindweed, smartweed, barn- 


yard grass, finger grass and pigweed. 

Wild birds and small game animals are good gleaners 
of grain left in the field after *arvest. In the fields 
studied by Mr. Baumgras there was an average of nearly 
seven bushels of corn left unpicked by the mechanical har- 


vester. Most of this was salvaged by livestock ; the re. 
mainder was used by wildlife. Pheasants especially lik. 
corn, though it is net always the best food for them 
Squirrels go after it, too, especially when the crop of 
acorns and beechnuts is short. 

Wheat fields cut with a tractor-drawn. binder yieliej 
nearly two and a half bushels of waste grain per acre. 
and oat fields a bushel more than that. This scattere 


grain was picked up mainly by starlings and blackbira; | 
_ but to some extent by pheasants and ducks. 


ITEMS 


Hore for a raw-egg-white cure of cancer should no 
soar too high on the basis of New York research yp. 
ported from Chicago. Future publications are sure 
give the negative side of this line of attack. The method 
is being studied in several scientific institutions which wil] 
report their findings as soon as sufficient studies haye 
been made to warrant drawing conclusions. The raw-egg. 


‘white treatment is based on the theory that, since a high 


content of the vitamin chemical, biotin, has been found 
in cancer tissues, treatment with raw egg white shoul 
be beneficial because raw egg white contains an anti. 
biotin chemical, avidin. The raw egg white, according to 
this theory, would destroy the biotin believed by some to 
be necessary to the life of the cancer. Biotin, according 
to previously published reports, favors the development 


of one kind of liver cancer in rats. Its exact role in & 


human cancer has not yet been determined. Efforts to 
reduce the amount of biotin in the human body by means 
of raw egg white are not without danger. A vitamin 
hunger disease, technically termed biotin deficiency, with 
symptoms strikingly like those of vitamin hunger diseases 
due to vitamin Jack from poor diet, has been produced in 
humans by large doses of egg whites. 


THE U. 8. Department of Agriculture, which produced 
sheer cotton hose when silk grew scarce, is now experi- 
menting with substitutes for sheer cotton. At the experi: 
mental hosiery mill at Beltsville, Md., government tech- 
nicians are trying to make elastic, durable hose from 
medium-length fibers, now that most of the long-staple 
cotton is needed for parachute harnesses, airplane clotl 
and other war fabrics. Most of the cotton mesh or ribbed 
hose now being sold are made of fine two-ply yarn from 
long-staple fibers. They are also original government de 
signs or adaptations of them. Present research aims to 
increase the strength and elasticity of single-ply yarn by 
means of high twist and chemical finishes. The results 
may not be so sheer, but they will be practical. 


In Crawford County, Ark., where spinach growing 1s 4 
really big-time industry, some 13,000 acres were planted 
very early last fall, in hopes of getting an extra cutting 
early in the season. What happened instead was a terrific 
epidemic of a fungus disease, downy mildew, which took 
from a third to a half of the first cutting. According ' 


Dr. Seth Barton Locke, of the Arkansas Agricultural 2 J 


periment Station, the too-early planting gave the fung's 
its chance. The epidemic died down by mid-Decembet, 
but dead leaves around the bases of the plants were found 
to be carrying an abundance of spores, ready to start mis- 
chief again when the weather warms up. 
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NEW WILEY BOOKS 


DIFFERENTIAL EQUATIONS 


By H. W. REDDICK, Professor and Head of the Department of Mathematics, Cooper Union 
School of Engineering. 


Covers the methods of solving ordinary differential equations, and problems in applied mathematics 
involving ordinary differential equations. Partial differential equations are not discussed. Noted 
for the clarity of treatment, the many illustrative examples, and the more than six hundred prob- 


lems, with answers. 245 pagea: 5} by 88; $2.50 
INDUSTRIAL RADIOLOGY 


By ANCEL ST. JOHN and HERBERT R. ISENBURGER. 


A revised edition giving an up-to-date account of the nature and properties of x-rays, their pro- 
duction, detection, and how to record them, installation of equipment for industrial radiology, and 
the technique of conducting and interpreting radiologic examinations, 


Second Edition; 298 pages; 6 by 9; $4.00 


FOREST ECONOMICS AND FINANCE 


By P. L. BUTTRICK, Consulting Forester; formerly Professor of Forest Management, University 
of Georgia. 


A general treatment of forest economics, keyed to the capabilities of the average student. Covers 
the economic and financial aspects of forestry, including considerable material on forest exploita- 
tion and industries, and on the economic aspects of protection, recreational and wildlife forestry. 


484 pages; 6 by 9; $4.50 
ANALYTIC GEOMETRY 


By EDWARD 8. SMITH, Professor of Mathematics, University of Cincinnati (absent on leave, 
with U. S. Army); MEYER SALKOVER, Associate Professor of Mathematics, and HOWARD K. 
JUSTICE, Professor of Mathematics; both at the University of Cincinnati. 


A new book by the authors of the well-known ‘‘Calculus.’’ Designed to give the student accurate 
and fully illustrated explanations of the topics commonly taught in analytic geometry and, at the 
same time, to fit him for further studies in mathematics, science, or engineering. 


298 pages; 6 by 9; $2.50 
INTRODUCTION TO BIOPHYSICS 


By OTTO STUHLMAN, JR., Professor of Physics, University of North Carolina. 


Written for junior or senior college students who have had one year of college physics, and pref- 
erably a year of unified mathematics. The book offers eight chapters on the borderline problems 


of biology and physics. 516 5-0: 
STRATIGRAPHY OF THE EASTERN AND CENTRAL UNITED 


STATES 
Volume II of ‘‘ Historical Geology of North America’’ 
By CHARLES SCHUCHERT, Late Professor Emeritus of Paleontology, Yale University. 


Discusses the stratigraphic sequences in thirty states, listing and describing a great many forma- 
tions, citing original places of definition and other references, together with synonyms. (Vol. I, 
1935, Historical Geology of the Antillean-Caribbean Region, $10.00.) 


1013 pages; 6 by 9; $15.00 


JOHN WILEY & SONS, Inc., 440-4th AVE., NEW YORK 
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Science Service, Washington, D. C. 


THE SUPPLY OF PHYSICIANS 


A Figst step toward solving the problem of estimating 
how many physicians can be taken by the armed forces 
and still leave enough in a community to satisfy present 
demands for physicians’ services is now available through 
a study of the Washington, D. C., the Baltimore and the 
Maryland situation. 

The study, by Dr. Antonio Ciocco and Isidore Altman, 
of the National Institute of Health, U. 8. Public Health 
Service, is reported in the Journal of the American Medi- 
cal Association. 

From information furnished by about two thirds of the 
physicians of the two cities and one state for one week 
in early fall, 1942, it was possible to determine the pres- 
ent number of patients seen in one week by doctors of 
various age groups, male and female, Negro and white, 
and in general practice or specialties. Among many sig- 
nificant facts, the study shows the following: ; 

General practitioners under 45 years of age, the group 
the armed forces are drawing on, have a patient load 25 
to 50 per cent. greater than those between 45 and 64 
years and more than twice as large as that of doctors 65 
years and older. 

This age difference is important because, as the statis- 
ticians point out, ‘‘in a community containing two physi- 
cians, one 35 and the other 65 years of age, one could 
maintain that the removal of the younger man will mean 
the loss of not one half but of two thirds of the physi- 
cians. ’’ 

General practitioners who spend eight hours in their 
office daily see on the average 140 patients weekly. Those 
who spend nine hours can be assumed to see an average 
of 158 patients weekly. On the basis of the figures, a 


weekly average patient load of 140 would require a ratio - 


of one physician to 960 persons in Washington, D. C.; 
one to 970 persons in Baltimore, and one to 1,135 in 
Maryland. 

A weekly average patient load of 140. for Washington, 
D. C., means an increase of about 22 per cent. over the 
present patient load or, considering the ages of the re- 
maining general practitioners, since some younger doc- 
tors have already been taken into the armed forces, an 
increase of about 26 per cent. 

If an average weekly patient load of 160 is considered 
as & maximum, giving a ratio of one physician to 1,060 
persons in the nation’s capital, the increase over the 
present patient load, taking into account the ages of the 
remaining general practitioners, becomes 48 per cent. 

It is pointed out that the present average patient load 
already represents an increase of perhaps 25 per cent. over 
that of 1940. Increasing the patient load of a group of 
physicians by 40 per cent. over that of the present actu- 
ally increases it by about 75 per cent. over that of 1940. 
Therefore, the pertinent question to be asked is, ‘‘ before 
accepting any proposed value of the maximum patient 
load, is whether or not the remaining physicians are able 
to sustain the added burden.’’ 
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- TUBERCULOSIS 


TUBERCULOSIS will become a plague affecting approxi. 
mately 10,000,000 persons in Europe after the war, jg 
stated by Dr. Robert E. Plunkett, general superintendent 
of tuberculosis hospitals for the New York State Depart. 
ment of Health, in a report to the Bulletin of the Nationa] 


Tuberculosis Association. 


A three-point program by which the United States 
could help check this anticipated plague was outlined by 
Dr. Plunkett as follows: 

1. Governmental and private agencies dealing with 
tuberculosis in this country can appraise the problem and 
develop the control program, for which public or private 
funds or both could be used. 

2. Many American physicians and X-ray technicians 
who are gaining tuberculosis experience and training with 
the armed forces during the war could be available for 
post-war service abroad, since not all of them could find 
work in the anti-tuberculosis fight here. 

3. Some of the vast amount of X-ray equipment ac- 
quired by the armed forces for chest X-raying of men 
entering the services could be assigned or contributed to 
foreign service since not all of it will be needed here at 
home after the war. 


Dr. William Charles White, chairman of the National 
Tuberculosis Association’s committee on medical research, 
announced that a new tuberculosis research program has 
been initiated as a result of the chest X-rays for detection 
of tuberculosis given the millions of men entering the 
armed forces. The work is being done under the diree- 
tion of Dr. Carroll E. Palmer and Dr. Herman E. Hilleboe, 
of the U. 8. Public Health Service, with financial aid from 
the National Tuberculosis Association. 

The object is to discover the constitutional factors that 
decide whether or not a person will be able to resist the 
tuberculosis germ invasion. Student nurses have been 
selected for the study because they are subjected to fre- 
quent contact with active cases of tuberculosis and can be 
examined at short intervals during their three years 
period of training. 

Only when the factors of constitutional resistance are 
known will it be possible to prescribe the right treatment 
for each individual case of tuberculosis. At present, the 
only safe procedure for all cases in the earliest stages is 
immediate and complete rest in bed. 

How to prescribe the right treatment for each man 
rejected by the armed forces because of very early tuber 
culosis is, according to Dr. White, the most pressing Cul 
rent tuberculosis problem. 


A POSSIBLE SUBSTITUTE FOR 
BLOOD PLASMA 


A POSSIBLE substitute or supplement for blood plasma 
in treating shock from hemorrhage in war wounds in case 
of shortages of plasma is announced by Dr. Robert Elman 
and Dr. Carl E. Lischer, of Washington University School 
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Just Published— 


GENERAL 
ZOOLOGY 


By Tracy I. Storer 


Professor of Zoology, University of California at Davis 


McGraw-Hill Publications in the Zoological Sciences 


798 pages, 6 x 9, 551 figures, 5 colored-plates. $3.75 


In this new basic text of unusual jepertence the author presents an introduction to zoology 
designed for a “types” course. The book provides both a general biological approach and a 
systematic review, in order to give the student a rational understanding of the structure, 
function, and life characteristics of animals, as well as; an orderly knowledge of animal 
types. The author has made a special effort to treat animals as they live in nature rather 


than as dead specimens in the laboratory. The illustrations, the majority of which are 


entirely new, are outstanding. Most of the anatomical figures have been drawn directly 
from dissections made under the author’s immediate direction, and are shown from the left 


side in each case to facilitate comparison. 


The human spinal cord, 
spinal nerves, and sympa- Spinal cord 
thetic nervous system and dura mater 
their relation to the verte- arachnoid : 
brae and the membranes i 
(meninges) about the cord. 2 J = 
An example of the distinc- 
tive anatomical figures in 
General Zoology. 


Spinal nerve 
neural canal 


Send for a copy 


ramus 


McGRAW-HILL BOOK COMPANY, INC. 


330 West 42nd Street, New York, N. Y. Aldwych House, London, W.C.2 
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of Medicine and Barnes Hospital, St. Louis, in the Jour- 
nal of the American Medical Association. 

The substitute would be a solution of hydrolyzed pro- 
teins, enzymatically digested, from either beef blood 
plasma or casein, the chief protein of milk. In labora- 
tory experiments such solutions showed themselves as good 
as blood plasma for treatment of animals in shock from 
repeated hemorrhage. The animals that got the protein 
solutions survived for a 50 per cent. longer time and could 
withstand 25 per cent. greater blood loss than untreated 
animals, and their blood pressures also stayed at higher 
levels. Solutions made from pure crystals of all the es- 
sential amino acids also were definitely beneficial but not 
as markedly as the solutions of hydrolyzed proteins. 

Caution is needed before the encouraging results of 
these experiments can be applied to treatment cf .aman 
patients suffering surgical shock from hemorrhage, but it 
is believed that further study is justified because of the 
practica! advantages such solutions offer. 

It is pointed out that while plasma and whole blood are 
of vast importance in the treatment of shock, it is prob- 
able that in wartime the number requiring such treat- 
ment might well exceed the available supplies of plasma 
and that in the armed forces many situations might arise 
in which blood donors were not available. 

The injection of one quart of plasma requires bleeding 
four donors and considerable processing, not to mention 
the transport and storage space problems. Solutions of 
amino acids and hydrolized proteins, on the other hand, 
are as convenient to give as sugar and salt solutions. 


“SHIPYARD EYE” 


. THE latest developments in the ‘‘shipyard eye’’ situa- — 


tion are: 

1. The cause of the disease, which has been striking in 
epidemic form at industrial as well as shipyard workers 
on the East and West Coasts, has been fairly clearly iden- 
tified as a virus through studies by two groups of medical 
researchers. 

2. Sulfathiazole has been reported as an ‘‘almost spe- 
cifie’’ remedy. 

3. Doctors, nurses and first aiders in Detroit, and prob- 
ably other industrial areas, have been warned to be on 
guard, taking extra precautions against getting the dis- 
ease themselves or spreading it to others when treating 
patients having or suspected of having the disease. In 
Detroit the Board of Health is requiring that all cases 
be. reported to it. 

Dr. Michael J. Hogan and Dr. Joseph W. Crawford 
report that in 125 cases studied at the University of Cali- 
fornia Medical School in San Francisco, undernourish- 
ment, occupation and disease germs of the bacteria, that 
is, the non-virus type, were ruled out as possible causes. 

A filterable virus has actually been isolated from 
patients having the disease by Dr. Murray Sanders and 
Dr. R. C. Alexander, of Columbia University, in New 
York. Their studies were carried on in ‘‘informal col- 
laboration with the Commission on Neurotropic Virus 
Diseases, Board for the Investigation and Control of 
Influenza and Other Epidemic Diseases in the United 
States Army.’’ 
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The virus they isolated caused ‘‘shipyard eye’’ whe, 
rubbed in the eye of a healthy young men who yolyp. 
teered for the test. Blood from convalescent patients j, 
New York and California neutralized this virus. The 
virus was shown to be different from other disease viruge, 
by further neutralization tests and by difference in giz, 
as measured by the bore of the filter through which ;, 
could pass. The results are printed in the Journal of 
Experimental Medicine. 

Successful use of a 4 per cent. or 5 per cent. solution of 
sodium sulfathiazole sesquihydrate in treating cases of 
‘*shipyard eye’’ at the County Hospital in San Diego, 
Calif., was reported by Dr. F. J. Walter to the Journal 
of the American Medical Association. If further trig] 
shows that this is, as Dr. Walter calls it, ‘‘almost spe. 
cific?’ as a remedy for the condition, it will be one of 
the few instances in which a sulfa drug has succeeded as 
a remedy for a virus-caused condition. 

‘‘Shipyard eye,’’ known medically as kerato-conjunc. 
tivitis, is highly contagious, according to a report from 
the Wayne County, Mich., Medical Society. About five 
out of every 100 persons develop the disease. In spite of 
its popular name and its outbreaks among industrial 
workers, the highest infection rate in a recent epidemic 
was among the doctors and aurses in the affected indus. 
try. Housewives, druggists, dentists, bankers and busi- 
ness men have also caught the disease. 

The disease might at first be mistaken for ‘‘ pink eye,’’ 
and sometimes the patient thinks his trouble comes from 
something getting in his eye, which is one reason why 
doctors, nurses and even first aiders are warned to be 
suspicious and take special precautions against the dan- 
ger of unknowingly spreading the infection. Inflamma- 
tion of the mucous membrane, swollen eyelids, watering 
of the eyes, sometimes with bloody tears, sticking of the 
lids in the morning and inflammation of the cornea are 
among the symptoms. Eyesight may be impaired in as 
many as half the cases, but Dr. Hogan and Dr. Crawford 
state that permanent impairment of vision is not likely. 
The condition develops from five to eight days after ex- 
posure, lasts, on the average, 10 days to three weeks. 

‘*Shipyard eye’’ first became headline news in this 
country when epidemics broke out in West Coast ship- 
yards in the fall of 1941, but it occurred in Bombay and 
Madras, India, as early as 1920. London had a few 
eases in 1933 and there were wide-spread epidemics in 
central Europe from 1932 through 1940. There was 4 
severe epidemic in Hawaii in 1941.—JANE STAFFORD. 


TANTALUM 

Use of the rare metal, tantalum, for plates and disks 
to replace pieces of skull lost in war wounds or to cover 
skull defects from such wounds, is proposed by Lieuten- 
ant, Robert H. Pudenz, Medical Corps, U. 8. Naval Re- 
serve, in a report to the Journal of the American Medical 
Association. He reports success with this use of tantalum 
in laboratory experiments and referred to as yet unpub 
lished reports from other surgeons who have used it su¢- 
cessfully on human patients. 

Tantalum is a bluish white metal reesmbling steel in its 
physical properties and glass in its chemical characteris: 
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‘ics. An important advantage of the metal for surgical 
se is the fact that it can be drawn into wire or rolled 
into sheet while cold. Because it is easily malleable, the 
surgeon can eut and mold a piece of tantalum to the 
jesired shape at the operating table. 

In addition, tantalum does not corrode, is not poison- 
ous, does not cause any adverse reaction with the body 
issues and is non-absorbable. It is heavy, with an 
atomic weight about three times that of iron, but because 
it can be used in a thin sheet its weight is apparently not 
, disadvantage. None of the patients who have had skull 
defects repaired with it has, so far as is known, felt any 
gnsation of heaviness or pressure. 

Tantalum has previously been used for bone plates and 
srews and wires in both animal and human tissue. Bone, 
cartilage, celluloid and the metal, vitallium, have all been 
ued to repair skull defects. Vitallium has recently 
found most favor with brain surgeons, but tantalum has 
the advantage of being easily malleable. 


ANTI-FREEZE SOLUTIONS 


AvoiD the danger to your car that may come from the 
ue of calcium chloride or other salt in an anti-freeze 
lution for its cooling system, is the advice of automo- 
| tive engineers of the National Bureau of Standards. 

These engineers, who made a special study of this mat- 
B ter, call attention to the danger due to hidden corrosion. 
The use of salt solutions is prohibited in all government- 
owned motor vehicles. ~ 

Salt solutions have been tried ever since automobiles 
were first driven in freezing temperatures. Damage al- 
ways resulted if the solutions were in the cooling system 
for more than very short periods. Salts cause corrosion. 
Water pumps and cylinder heads, particularly where the 
latter were of aluminum alloys, developed leaks which 
showed up only after the damage had been done. 

With the present shortage of the more commonly used 
anti-freeze solutions, salt solutions are now being offered. 
Some contain inhibitors which it is claimed will protect 
against corrosion. The Bureau of Standards engineers 
do not know of any inhibitor effective under ordinary 
winter driving conditions. 

There are a few simple tests that may be made to deter- 
mine if an anti-freeze solution probably is based on eal- 
cium chloride or any other salt. The first is by weight. 
If a gallon of the solution weighs over 10.5 pounds, it 
is probably a salt solution. 

A half-eupful may be boiled slowly in an iron skillet 
until dried. If a substantial deposit is left in the skillet 
it is probably salt. Two spoonfuls of the solution may 
be put in a glass and a drop or two of silver nitrate 
added. A whitish deposit or cloud will indicate calcium 
chloride or other salt. : 

The advice of the Bureau of Standards with regard to 
any radiator preparation of unknown composition is to 
analyze it or to avoid it. 


ITEMS 


THE great-grand-uncle of all frogs, a giant amphibian 
with a skull more than two feet long and a foot and a 
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half wide, that lived in Texas some 250 million years ago, 
more or less, is described and given scientific christening 
in the current issue of the Journal of Geology, by Pro- 
fessor Alfred S. Romer and Robert V. Witter, of Harvard 
University. Although the creature is definitely identified 
as an amphibian, it had a well-developed array of teeth 
in both jaws, and at least part of its skin was beset with 
bony scales. Since modern frogs and toads have neither 
teeth nor scales, the kinship of this ancient giant of their 
tribe must be regarded as avuncular rather than directly 
ancestral; though Professor Romer does state that the 
frogs are ,robably related to the extinct group of which 
this big amphibian is a member. The fragmentary re- 
mains of several of these animals were found in the lower 
levels of strata known to geologists as the Texas red beds, 
which gives them a geologic age about where Carbonifer- 
ous and Permian meet. The genus has been given the 
scientific name Edops cragei. 


SuGar, potatoes and other sweet and starchy foods be- 
longing to the carbohydrate class may not be necessary 
as such in the diet, is reported in the Bulletin of the 
Johns Hopkins Hospital by Dr. Richard H. Follis, Jr., 
and Dr. William M. Straight, of the Johns Hopkins 
School of Medicine. They found that laboratory rats 
could live and grow on a purified diet completely lacking 
in carbohydrate, though containing all essential vitamins, 
minerals, protein and fat. The rats not only thrived but 
seemed active and normal in every respect. Microscopi- 
cal examinations of the tissues of the animals after death 
showed no significant differences from animals that were 
fed carbohydrate. Carbohydrate is needed by the body 
to furnish energy and for the utilization of fat, but rats 
apparently can manufacture all they need of this from 
protein and probably also from fat. The findings may 
not, however, apply to man or other species of animals, 
since a case has been reported abroad of an attempt to 
raise a human baby from birth on a ‘‘ practically carbo- 
hydrate-free’’ diet. At ten months the child developed 
ketosis, a condition signifying disturbance of liver func- 
tion, and the experiment was stopped. 


WIRED-RADIO programs are now given in several Army 
camps by the U.S.O. for the entertainment of the soldiers. 
The equipment is operated by the Army, which uses it for 
other purposes as well. Civilian defense units are using 
the wired-radio in their work in a number of key cities. 
So it may be said to be playing its part in the nation’s 
war effort. Wired-radio programs are distributed over 
power lines instead of being radiated through space by 
means of transmitting antennae. They are picked up 
with the ordinary broadeast receiver. They are particu- 
larly of interest to communities not in the primary service 
area of any long-wave broadeasting station. Forty sta- 
tions could operate at the same time on the broadcast 
band in any locality without interaction with nearby simi- 
lar systems, according to Electronics. It is being used 
by several colleges and might be used by fire and police 
departments. 
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SARGENT HIGH SPEED "Enclosed Head" 
MiCRO AND SEMI MICRO CENTRIFUGES 


There are no externally moving parts 
and therefore no possibility for injury 
from accidental contact with an ex- 
posed, revolving head. The head is com- 
pletely enclosed in a lightweight cast 
metal housing having walls 1,” thick. 


Centrifuges of this design are avail- 


able in models taking shields to accom- 


modate ‘glassware ranging from 0.5 ml 
to 5 ml centrifuge tubes or 4 x 2 inch 
test tubes. Speeds range from 3300 to 
4400 r.p.m. depending on current and 
tube and shield combinations. 

These centrifuges are stable and 


free of vibration. They are equipped 
with “on” and “off” switch, cover and 


three rubber feet to prevent creeping. 
All models operate from 115 volt A.C. 
or D.C. circuits. 


$-46800 Micro Centrifuge— Angle Head, 
Four Place, Sargent. With angle head, 4 
shields with rubber cushions to take 0.5, 1 
and 2 ml standard centrifuge tubes and cover 
but without $28.50 


$-46801 Semi-Micro Centrifuge—Takes stand- 
ard 3 ml centrifuge tubes or 10x75 mm test 
tubes. Without glassware........................ $28.70 


$-46797 Semi-Micro Centrifuge—Takes 4 x 
4 inch test tubes or 5 ml conical centrifuge 
tubes. Without glassware........................ $34.00 


$-46808 Adapter—Used with No. 46797 semi- 
micro centrifuge to take No. 46802 shield 
which accommodates 0.5, 1, and 2 ml centri- 
fuge tubes and No. 46805 shield for 3 ml 
centrifuge tubes and 10 x 75 mm test tubes. 


$-46802 Micro Shield—For 0.5, 1 and 2 ml 
centrifuge tubes ...................... $0.55 


$-46803 Shield—For 3 ml centrifuge tubes 
and 10 x 75 mm test tubes. Each....... .... $0.60 


E. H. SARGENT & CO., 155-165 E. Superior St., Chicago, Il. 
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Forthcoming Publications 


FRONTIERS IN CHEMISTRY 
Edited by 
R. E. BURK and OLIVER GRUMMITT 


Volume I. 
The Chemistry of Large Molecules 
250 pages, 65 illustrations. About $3.50 


Volume IT. 
Chemical Background for Engine 
Research 
250 pages, 84 illustrations. About $3.50 

Spring 1943 

Each volume is made up of a series of lec- 
tures given by six distinguished scientists 
Reserve University, Cleveland, 
Ohio. 


® MEDICAL ASPECTS OF 


BONE DISEASES 
I. M. SNAPPER 
250 pages, 30 plates of original photographic 
reproductions. $10.75. Spring 1943 


The first exhaustive treatment in the English 
language of an important, but almost com- 
pletely neglected field of medicine. 


Recent Publications 


CHEMISTRY & PHYSIOLOGY 
OF THE VITAMINS 


H. R. ROSENBERG 

1942. 682 pages, 25 illustrations. $12.00 
“The book is excellently documented, and 
very readable, in spite of the vast amount of 
material it comprises. It can be most highly 
recommended to teachers and students as an 


excellent reference book.” 
American Journal of Science 


VOLUMETRIC ANALYSIS 
Volume I. Theoretical Fundamentals 


I. M. KOLTHOFF and Vv. A. STENGER 
“This book. is a ‘must be read’ for every 
chemist and especially those working in the 


analytical field.” : 
American Leather Chemists Association 


NATURAL & SYNTHETIC 
HIGH POLYMERS 


KURT H. MEYER 
1942. 708 pages, 180 illustrations. $11.00 
“The author has attempted to give a syste- 
mati¢e account of the entire field of inorganic 
and organic high polymers. The result is an 
exciting and important volume, to which the 
term ‘magnum opus’ may be applied with 
but slight reservation.” 

Bulletin of Institute of Paper Chemistry 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THORIUM 

Discovery of the rare radioactive element thorium in 
the sun is announced by Dr. Charlotte E. Moore, of the 
Princeton University Observatory, and Dr. Arthur 8. 
King, of the spectroscopic laboratory at Mt. Wilson. 
The element was found to occur in the ionized state only. 

Although search for thorium started in 1938, the in- 
vestigation was hindered by lack of suitable experimental 
work on the spectrum of the element in the laboratory 
under different conditions of temperature and magnetic 
field strength. When such experimental work recently 
became available the search was begun anew and this 
time was successful. 

The basis for the discovery was chiefly the detection 
of lines in the solar spectrum that matched the lines of 
thorium most easily produced in the laboratory and which 
are generally the strongest lines of an element. These 
are known as its ultimate lines and if they are absent it 
is hopeless to lock for any others. 

One line of thorium which stood out in strength above 
all others and was therefore believed to be its ultimate 
line coincided almost exactly with a faint unidentified 
line in the solar spectrum. Other strong lines of the ion- 
ized element could only be tentatively identified with solar 
lines. But as the very strongest line of thorium is rep- 
resented so weakly in the sun the absence of the other 
lines is not considered surprising. 

Two of the strongest lines of neutral thorium coincided 
with solar lines, but the agreement was believed to be 
accidental from another line of evidence. Since sunspots 
are about 1,500 degrees Centigrade cooler than the sur- 
face of the sun surrounding them, they should contain 
less ionized thorium and consequently more of the nevtral 
atoms. Hence, if the lines really belonged to thorium, 
they should be strengthened in the spectrum of sunspots. 
But since the lines were not strengthened in the sunspot 
spectrum the investigators were forced to reject the coin- 
cidences as accidental. f 


SCIENCE, SOCIAL SCIENCE AND 
THE HUMANITIES 

THE physical sciences, necessarily given priority in 
present-day training programs to meet the war emer- 
gency, will not dominate post-war education, Dr. James 
B. Conant, president of Harvard University, empha- 
sized in an address before the New York Academy of 
Public Education. ‘lhey will maintain the gains they are 
making, but the social sciences and humanities will have 
to catch up with them, to maintain a balanced and a 
livable world. 

The old notion that there is a basic opposition between 
two kinds of training, and that one kind is parasitic on 
the other, was decried by the speaker. The real relation, 
he said, is not one of parasitism but of symbiosis—the 
kind of thing you have in a lichen, in which two quite 
different types of organism are mutually beneficial to 
each other. 
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Such a symbiosis has long obtained in human affai;, 
Dr. Conant continued. Historically, the system of polit. 
cal liberalism under which we live has made scientig, 
advance possible; and in turn scientific advances hay, 
fed our sense of freedom. ‘‘If we are to have a free 
society on this continent we must continue to have a4. 
vances in the fundamental sciences, and these advance 
in turn can take place only if man is free. The symbiosis 
must continue if this nation is to prosper. . . . Let no 
man who admires science or extols new industrial tech. 
niques look with favor on any abridgment of human 
liberty unless he wishes to encourage forces which wil] 
eventually destroy those things he values most.’’ He 
emphasized the necessity for post-war planning, if only 
to avoid further wars: ‘‘We can not maintain a fre 
society in a world in which we must face the terrible and 
disrupting burdens of modern war once every gener- 
tion.’’ 

In concluding, he offered a five-point outline of 
master plan for future research: (1) Provide an educa- 
tional system which offers real equality of opportunity. 
(2) Find the exceptional men among those given this | 
opportunity while they are still in training. (3) Give 
these men every advantage and facility in the way of 
machines and helping hands. (4) Be certain that there 
are many rival and independent groups competing for 
scientific and technical achievement, and that no group 
can long perpetuate itself. And finally, (5) Beware in 
times of peace of coordizating agencies with dictatorial 
powers—of ideas of a peacetime scientific general staff. 


THE ACCURACY OF MEASUREMENT 


THE 52,000-ton full-load displacement of the new 
‘*Towa’’ class battleships may actually be as much 4s 
52,052 tons or only 51,948 tons without any one knowing 
the difference. That a battleship can not be weighed 
with an accuracy closer than one part in a thousand, was 
pointed out by Dr. Harvey L. Curtis, of the National 
Bureau of Standards, in his address as retiring president 
of the Washington Academy of Sciences. By contrast, 
a kilogram weight (basic unit of the metric system, 4 
little more than two English pounds) can be compared J 
with another with an accuracy a little less than one part 
in a billion. 

Biggest things and smallest things are most difficult 
to measure and weigh. A battleship is about the biggest 
lump of matter which human means can weigh directly. 
In the opposite direction, the antipneumococeus germ oT 
virus particle is among the smallest of living things. It 
would require one octillion of these to weigh as much 38 
a blue whale, largest of all animals. Far below this ti 
est of germs, however, is the electron, smallest of all 
known objects. Its mass has been determined within ™ 
error of one per cent—but this is an aceuracy of only 
one part in a hundred, as compared with one in a billion 
when kilogram weights are being compared. 

As with weights, so with lengths. The standard mete? 
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ZEISS MAGNIFIERS 


BINOCULAR HEADBAND 
MAGNIFIER 2.25x 


Large and Clear Field of View 


Free Working Distance of from 8 to 10 
Inches 


Suitable for Spectacle Wearers as well as 
Normal Sighted Persons and for any 
Interocular Distance 


Gives Protection against Stray Light 


APLANATIC FOLDING MAGNIFIERS 


Made in U. S. A. 


These folding magnifiers, in dust-tight Bakelite mounts, have 
become popular pocket lenses for many purposes. They are 
available in two types: 


6-power Folding Magnifier consisting of an aplanatic lens-sys- 
tem of wide field, high luminosity and excellent definition. 


9-power Folding Magnifier which has in one bakelite housing 
the aforementioned 6-power aplanat and a 3-power lens. 
Both may be used singly as 6-power or 3-power magnifiers 
respectively, or in combination resulting in a “ee 
of 9 times. 


6-power .... $9.00 Combination 3- and 6-power .... $12.00 
Leaflet Med 258-542 on request 


WE BUY, REPAIR, RECONDITION, RESELL 
USED 
ZEISS INSTRUMENTS 


CARL ZEISS INC. 
485 Fifth Avenue, New York 


728 So. Hill Street, Los Angeles 
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bar (the laboratory’s ‘‘yardstick’’) can be compared 
with another meter bar with an accuracy of one part in 
ten million, perhaps under very favorable conditions to 
one part in fifty million. The error amounts to some- 
thing between a twentieth and a hundredth of the diame- 
ter of a fine spiderweb. 

Accuracy of comparisons falls off with either increase 
or decrease in lengths being compared. The standard 
base line used in the most accurate kind of surveying is 
usually 1,000 meters. Its accuracy, however, can be 
determined only to one part in a million, as compared 
with one in ten million for the single meter. 

The millimeter (a thousandth of a meter) can be deter- 
mined with an accuracy of only one part in a few hundred 
thousand. The distance between the nuclei of a hydrogen 
molecule is known only to one part in a thousand, while 
the diameter of a proton, the smallest known object, has 
not yet been determined within an error of less than one 
part in ten. 


ALASKA HIGHWAY CONSTRUCTION 

OLD-TIMERS in Alaska and the mountain country of 
western Canada declared that a road couldn’t be bvilt 
where the Army Engineer Corps planned to put it, but 
airplane reconnaissance found.a way through, and ‘‘ guts 
and tractors’’ built the road. 

This, in a one-sentence summary, tells the story of the 
building of the Alean Highway, which was presented at 
greater length before a joint meeting of the American 
Philosophical Society and the Geographical Society of 
Philadelphia on February 18 by Major Roswell P. Rosen- 
gren, chief of the Office of Technical Information. 

The story of the road is a saga of decision, speed and 
determination. Only a little more than a year ago, on 
February 2, 1942, Brig. Gen. C. L. Sturdevant, of the 
Engineers, was told that a road was to be built and in- 
structed to bring in preliminary plans. Forty-eight hours 
later he submitted them. He received from the Army 
High Command a directive on February 14 to proceed 
with the project. 

The Canadian Government immediately gave informal 
permission for survey parties to go to work in their ter- 
ritory, and this was made formal on February 26. By 
March 10, American troops were arriving at the railhead 
at Dawson Creek, B. C., in temperature around 40 degrees 
below zero Fahrenheit. Further contingents reached 
other construction centers during April. 

The route selected was criticized by local men who 
thought they knew the country because a considerable 
part of it apparently would have to traverse a 6,000 foot 
plateau. Actually, the airplane parties found a route 
no part of which had to climb above a 4,000 foot alti- 
tude. All of it lies in timbered country. 

Several engineer regiments (one of them colored) 
tackled the job which looked like one to daunt Hercules. 
Each regiment moved up ‘‘heavy artillery’’ in the form 
of 44 big tractor-bulldozers, with scores of trucks, power 
shovels, piledrivers and other machinery; and of course 
the omnipresent, indispensable jeeps. The country fought 
the invaders with miles and miles of sullen muck and 
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millions of mosquitoes. The road, as one writer put it, 
‘‘was built as in battle, with every hardship except py). 
lets.’’? And the Corps of Engineers, U. 8. Army, wo, 
their fight. 

ITEMS 


THAT the first sunspot of the new cycle may have 4). 
ready appeared, nearly a year before the end of the pres. 
ent cycle, it has been anncunced by Dr. Seth B. Nicholson, 
of the Mt. Wilson Observatory. The spot-group was 
visible for one day only on December 20, 1942, in the 
relatively high latitude of 32 degrees north, on the sun’ 
surface. One of the most fundamental characteristics 9: 
the solar cycle is that toward the end spots are confined 
to a belt about 10 degrees wide on either side of the sun’s 
equator. But when spots of the new cycle appear they 
are much farther from the equator than the old, usually 
above latitude 25 degrees, as was the case of the short. 
lived group of December 20. As a rule, the cycle to 
which a spot-group belongs can be decided definitely from 
its magnetic polarity as shown by the preceding and fo)- 
lowing members as they move across the sun’s disk, the 
magnetic polarity of spot-groups of one cycle being oppo- 
site to those of the next. But in this particular case, the 
preceding spot was so little in advance of the other that 
it was hard to say whether the group should be classified 
as having a polarity the same as other spots of this cycle 
or not. 


AxsouT three fourths of the moon was blacked out by 
the shadow of the earth on Friday night, February 19— 
the last lunar eclipse that will be visible in the United 
States until 1945. A nick appeared in the lower left edge 
of the moon three minutes after midnight. By 1: 38 a. 
Saturday it was nearly immersed in shadow. A dull, 
coppery glow covered the eclipsed portion because some 
light is bent into the shadow as the rays pass through the 
earth’s atmosphere. Since blue waves of light are scat 
tered by passage through the air, giving the sky its blue 
color, light which reaches the moon has a preponderance 
of red waves, causing the copperish hue. The eclipse was 
observed until 3:13 a.m. 


THAT cold wave we’ve just been through wasn’t a local 
affair. It covered pretty much the entire country east of 
the Rockies, according to the U. 8. Weather Bureau. An( 
it was the coldest weather we’ve had this winter. Tem 
peratures ran as much as 12 degrees below normal, % 
contrasted with 10 or 15 degrees above normal during 
the previous week. Drops to 20 and 25 degrees belov 
zero Fahrenheit were common in the north central states, 
and even as far down the map as central Georgia ther 
were freezes at 10 or 15 degrees above zero. A good deil 
of harm may have been done to growing vegetable crop’ 
and dormant fruit buds in the South, but the extent 0 
the damage has not yet been determined. Stock in the 
Northwest suffered from cold and deep snow, and ther 
seems to have been some killing of uncovered winte! 
grains, especially in the southern Plains region. A 
through it all, the Far West basked in temperatures wl 
above normal for the season. 
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AAA AA 
Recommended for use in the 


ARMY AIR FORCE PROGRAM 
FOR AIR CREW TRAINING 


MAP INTERPRETATION 
WITH MILITARY APPLICATIONS 


By WILLIAM C. PUTNAM 


Department of Geology, University of California at Los Angeles 


67 pages, Bia x 11, fully illustrated. $1.25 


Tass timely new text provides a basis for the map study of terrain features of military 
significance, showing the student how to recognize such features and to evaluate their tactical 
importance. ‘The book includes a discussion of the characteristics of topographic maps and 
aerial photographs and the'nature of landforms represented on them. No previous knowl- 
edge of geology is required and the treatment has been kept as nontechnical as possible. 
Controversial theories on the origin of various landforms are omitted, and a practical, objec- 
tive approach is maintained throughout. 


An outstanding feature of the book is the wealth of excellent illustrations, including 
topographic maps, vertical and oblique aerial photographs, and block diagrams. All illus- 
trations are closely integrated with the text and greatly increase the teaching value of the 
book. 

The discussion of the characteristics of maps used in military operations is organized 
in approximately the same style as the War Department Basic Field Manuals 21-26 and 
21-30. The material included in this text is, however, sufficiently complete to stand by itself. 


CONTENTS 
I. Introduction Scale 
It. Contour Maps Direction 

Scale Stereoscopic Examination 
Representative Fraction Interpretation 
Graphie Scales Negative Relief 

Direction Water Features 
Declination Streams 

Cultural Features Lakes 

Contours Canals 
Construction of Contour Maps The Ocean 

Profiles Swamps 

Gradient Relief Features 

Road and Railroad Layouts Artificial Structures 

Visibility Buildings 

Location Roads 
Resection Vegetation and Land Use 
Triangle of Error IV. Geologic Interpretation 

It. Aerial Photographs Rocks 

Vertical Photographs Igneous Rocks 
Effect of Relief Metamorphic Rocks 
Effect of Tilt Sedimentary Rocks 

Send for a copy on approval 


McGRAW-HILL BOOK COMPANY, INC. 


30 West 42nd Street, New York, N. Y. Aldwych House, London, W.C.2 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


BIOLOGY, THE SCIENCE OF PEACE 
Biology, unlike physics and chemistry, has not been 
heavily drawn upon in the service of war, Dr. Edwin 
Grant Conklin. president of the American Philosophical 


Society and of Science Service, pointed out in an address - 


on March 1 given before the Seience Talent Institute, 
attended by the forty topflight high school Seniors, 
in Washington to compete for scholarship prizes in the 
Second Annual Science Talent Search. 

Biology is the science of peace, Dr. Conklin empha- 
sized; it is the science of life rather than of death. 
Biologists have been left at their normal posts, to teach 
medical students and to carry on research in agriculture, 
nutrition and public health. 

Dr. Conklin pointed out that ‘‘Biology is in times of 
war less applied than these other subjects, but it is no 
less important. Nothing concerns man so much as under- 
standing life—his own life and that of animals and 
plants. The great lesson of evolution is not that we are 
descended from monkeys (which we are not), but the 
fact that all life, that of plants, animals and men, is 
fundamentally alike.’’ 

The speaker warned his young hearers against the 
heresy, too prevalent in the period between the two 
World Wars, that the chief aim of science is material 
suecess in war or in peace. He challenged them to pro- 
duce from their ranks a new Darwin who will discover 
the unknown factors of evolution, a new Pasteur who will 
demonstrate the causes of cancer, a new Columbus of 
biology who will venture out on the dark unknown sea 


_between the living and the non-living and find the con- 


nection between them. 


VANADIUM IN ANCIENT OCEAN BEDS 
IN IDAHO AND WYOMING 

DEVELOPMENT tunnels to tap a jackpot of the war 
metal, vanadium, are being driven into the canyon walls 
of Sublette ridge. This formation, running off the south- 
eastern tip of Idaho into Wyoming, is the site of old 
ocean beds which it is estimated contain millions of tons 
of vanadium ore. From it comes the light gray metal 
used as a toughener for armor plate, guns, machine tools 
and other victory ingredients. 

Discovered by the U. 8. Geological Survey, the deposits 
will go far toward making the nation self-sufficient in 
this war necessity. Up to this time an important part 
of our vanadium came across submarine-infested sea 
routes from foreign mines, mainly in Peru. Utilization 
of the newly found deposits would free much needed 
shipping space. 

More than two years ago phosphate miners in this 
region began to recover vanadium as a by-product -with- 
out knowing of the richer beds which lay near-by. But 
about this time, W. W. Rubey, of the Geological Survey, 
searching for phosphate fertilizer, sent in some unim- 
portant-appearing dark shales and mud-stones for analy- 
sis. Baek came the report on vanadium—a much higher 
percentage than appeared in the phosphate rock itself. 


Then came a tedious period of exploration and gan. 
pling. Along a gulch at the foot of Sublette ridge, th, 
searchers came upon the long-abandoned diggings of 4, 
old fertilizer prospector. Here a vanadium-rich sample 
was found which led them to still others. Most of the 
better analyses seemed to come from one particular beg, 


After Pearl Harbor the work was pushed with renewej 


vigor. Hundreds of old samples were reexamined. Wit) 
this correlated data, Mr. Rubey again went into the fica 
last spring to test his theory that a single workable yang. 
dium bed of wide extent had been discovered. 

Establishing a field laboratory, he took more sample 
and analyzed them on the spot. Engineers from the 
Bureau of Mines then came in to cooperate. Finally it 
was proved that the bed was vanadium-bearing nearly 
everywhere and its position was carefully mapped. The 
results were turned over to the Bureau of Mines, the War 
Production Board and the Metals Reserve Company for 
action. Secretary Ickes has banned speculative clain- 
staking to insure rigorous testing and proper public con. 
trol of this important war project. 


SOUTHERN PINE STUMP AND PINE OIL 


PINE stump salvaging has become a profitable enter. 
prise in southern states where reduction plants have bea 
established to chew them up and extract their turpentine, 
resin and pine oil. The plants are working at full speed 
these days as the war activities use up their products a 
fast as.they can turn them out. 

Generally the stumps are left in the ground to rot if 
the land is to be used for another timber crop. They 
must be cleared if the land is to be used for farming. 
Leaving them in the ground or pulling and burning them 
wastes their valuable resinous and oil contents. Much 
experimental work has been done during the past two 0 
three decades by the U. 8S. Department of Agriculture 


and by private companies interested in naval stores, 0§ 
- find a profitable method of extracting resinous contents 


for commercial purposes. Processes have now been sill 
plified and a great expansion in the industry may 
expected. 

Before the stumps are processed they must be thor 
oughly dried. Usually they are left in the ground to dry. 
This may take several years. While drying importa 
changes take place in the composition of their resino 
contents. Then they are pulled with special machines 
loaded on trucks and taken to the mill. “They are washed 
free of all earth in long troughs through which they 


dragged on an endless chain in a stream of running 


water. 


in drums with heavy cutting blades that erush, cut aif 
chew them into small pieces. In another machine th 
are further shredded into tiny chips. What was once # 
ungainly stump is now a mass of very small pieces, and 


* ready for the treatment necessary to extract the oil, 


pentine and resin, The extraction is accomplished a 
large tanks, some of which will hold as much as 15 1 


The next step is their mastication. They are ground 
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Tested for seven years in mimeographed text 
form, this book’s effectiveness for both teacher 
and student has been proved. Its emphasis is on 
fundamental concepts without neglecting prac- 
tical applications. 


This text is for full-year course in colleges and 
engineering schools giving physics courses at 
sophomore level, and of analytical character; it 
is particularly valuable for pre-electronics and 
| pre-meteorological courses; and suitable for col- 
lateral reading in physics courses in liberal arts 
and junior colleges. 


: Distinctive features are: 1. exceptional amount 
of analysis; 2. experimental methods; 3. 66 full- 


Announcing an unusual and important second-year 
Physics text—now ready: 


EXPERIMENTAL PHYSICS 


7 ‘By Harvey B. Lemon and Michael Ference, Jr. 
The University of Chicago 


page plates showing experiments recorded in 
motion picture strips, so that apparatus and proc- 
esses can be reviewed again and‘again; 4. abun- 
dance of worked examples; 5. abundance of prac- 
tice problems; 6. queries on concepts at end of 
each section; 7. extensive mathematical appendix 
containing all formulas needed; 8. advanced topics 
starred in table of contents, to be omitted in short 
courses. 


A beautiful book, containing 600 large pages, 
size 9 x 1134, each page containing almost twice 
the amount of material on an average size page; 
66 half-tone pages, almost 600 zincs. Price, 
$7.00. Write for illustrated brochure with 


sample pages. 


A distinctly new second-year text on 
‘| FOOD CHEMISTRY AND COOKERY 


t By Evelyn G. Halliday and 
oa Isabel T. Noble | 
Authors of “Hows and Whys of Cooking” 


A new practical manual for teaching home 
I economists and food research laboratories, with 
sf many novel and distinctive features. Discus- 
af sions and experiments illustrate the chemical 
us principles upon which good practices in food 


a Preparation and preservation are based. Many 
af chemical methods and pieces of apparatus not 
ue heretofore utilized in food classes have been made 
ie a part of the experiments featured, with detailed 


q directions and lists of apparatus, food materials, 
ui; chemicals and solutions called for. 380 pages, 
39 illustrations. $3.00 


f Also just published: 


A concise, up-to-date study of 
FOOD POISONING 


By Gail M. Dack, M.D. 


Associate Professor of Bacteriology, 
University of Chicago 


This book collects and brings up to date our 
knowledge on food poisoning, a field in which 
there have been tremendous advances in recent 
years. Similarities and distinctions are drawn so 
that the volume will be of interest also as a study 
of the numerous gastrointestinal upsets which 
may or may not be due to food poisoning. Of 
extreme war-time importance to Army, Navy, 
and Marine medical officers, as well as to public 
health workers, practicing physicians, the food 
industries, teachers of home economics, and allied 
professions. $2.00 


sim) THE UNIVERSITY.OF CHICAGO PRESS e 5750 ELLIS AVENUE © CHICAGO, ILL. 
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of the chips. The tanks are sealed and the contents 
treated with a solvent—benzole, naphtha or other petro- 
leum product—which is steam-heated and forced in under 
pressure. The solvent mixes with the tiny chips and takes 
up the resin, turpentine and oil in solution. When the 
process is completed the liquid is drawn off and the resin- 
free wood is used for fuel under the boilers of the plant. 
The liquid solution is first cooled. A resinous pitch 
settles which is easily separated. It is sold to foundries 
where it is used as a core binder. The remaining liquid 
is separated by distillation. The petroleum solvent is 
evaporated off first, as it has the lowest boiling point. 
It is reused. The turpentine is evaporated off next, then 
the pine oil. The resin is left in the retort, from which 
it is drained as a heavy fluid that hardens as it cools. 
Longleaf pine and slash pine stumps are used in these 
processes. There are some nine or ten well-equipped 
plants operated in the country. The uses of turpentine 
and resin are well known. Pine oil is used in the manu- 
facture of textile sizes, disinfectants, liquid and industrial 
soaps, and in a variety of sprays. It is used also as a 
flotation agent in recovering metals in copper refining. 


NUTRITIONAL STANDARDS 

RECONSTRUCTION in the postwar world, and advances 
to new achievements in civilization and culture, will de- 
pend to a very considerable extent on a high nutritional 
standard—higher than was ever known in prewar ways, 
according to Dr. Frank G. Boudreau, executive director 
of the Milbank Memorial Fund, who spoke at the mid- 
winter meeting of the American Philosophical Society. 

The advantages of abundant nutrition over just-suffi- 
cient feeding have been repeatedly demonstrated, both in 
sociological field observations and in controlled experi- 
ments, Dr. Boudreau pointed out. Even with animals the 
results are beyond argument. Colonies of laboratory rats, 
descended from long lines of sleek and well-fed ancestors, 
immediately showed improvements in health, vigor and 
longevity when they were given extra feedings of vitamins 
and other health-making factors. As negative evidence, 
Dr. Boudreau cited the cultural stagnation of the late 
middle ages and early modern times, when famines oc- 
curred on the average of seven times in a century, keep- 
ing whole populations hungry as much as a tenth of the 
time. 

If we are to move forward into the gleaming civiliza- 
tion that forward-looking statesmen see for us beyond 
the present smoky horizon, we shall have to see to it 
that the American people, to. say. nothing, of the, rest of 
the world, receive far better nutrition thea the average 
American prewar diet represented. Prewar consumption, 
on the basis of careful studies by the Food and Nutri- 
tion Board of the National Research Council, showed some 
astonishing lacks, for a people who boasted themselves the 
best fed in the world. From the diet designated by the 
National Research Council studies as best adapted, the 
following deficiencies were noted: 59 per cent. in leafy 
green and yellow vegetables, of 45 per cent. in milk, 28 


per cent. in citrus fruits and tomatoes, 25 per cent. in = 


beans, peas, and nuts, 17 per cent. in eggs, 14 per cent. 
in tomatoes, 4 per cent. in meat, poultry, and fish, and 


2 per cent. in flour and other cereals. There was , 
excess production of 8 per cent. in butter and other fats 
and of 15 per cent. in sugar. 

To right this, even for the United States alone, yi 


require a reorientation of our agriculture that is not § 


much short of a revolution. 


ITEMS 
BvIpENCE that luminous hydrogen gas is streaming 


from a faint star known to astronomers as HD 249957 § . 


in the constellation of Auriga, the Charioteer, at the rate 
of 1,200,000 miles an hour, has been obtained by Dr. 
Paul W. Merrill, of the Mount Wilson Observatory, 1; 
the sun were expanding with the same speed it woul 
swell to the size of the earth’s orbit in three days. The 
evidence is based upon photographs of the spectrum of 
the star taken with the 100-inch reflecting telescope. Dr, 


Merrill suggests that possibly forces are at work in the Mm 


atmosphere of the star similar in nature to those that 


cause sudden eruptions of vast clouds from the surface J 


of our sun. ‘‘So far as I am aware, no other star ex. 
cept a ncva is known to be surrounded by an atmospheric 
shell of hydrogen expanding at so tremendous a rate,” 
said Dr. Merrill. 


Wak plane output is being speeded by the production 
of aircraft parts by thousands of factories scattered 
throughout the country. These converted plants are a- 


sisted in their war work by the use of standard specifica j 


tions distributed by the Society of Automotive Engineers 
The specifications include precise engineering instructions 
covering processes and materials, types, qualities and to: 
erances. They have enabled widely separated plants t 
turn out standard aircraft parts which on the assembly 
line in the warplane factory are used in the assembling 
of the completed plane. Metallurgists and materials e- 
gineers representing the aircraft industries, and Arm 
and Navy officials cooperated in writing the specification. 
Some 283 specifications have been completed. Others ar 
in preparation. Nearly half of those originally issued 
have been revised to meet newer aircraft specifications. 


Asout 36,000 residents of Washington, D. C., most of] 


them employees of the Federal Government, have bee 
vaccinated against smallpox since last December, has bea 
announced by the District of Columbia Health Depart 


ment. About 10,000 of these vaccinations were given \)§ 


physicians of the health department and the rest by tlt 
medical, staffs of various Rederal and District agen 


“The outbreak of smallpox in near-by Pennsylvania stim 


lated the current vaccination drive, but Dr. George © 
Ruhland, health officer of the District of Columbia, is still 
urging that all persons living there who have never be 
vaccinated should take this health protection immediate!) 
The reason is that Washington is the erossroads of ti 
world in war activities. People are coming not only fr 
the entire nation but from all over the world, many f 
them from regions where vaccination against .smallp0* * 
not practiced, and this increases the danger to unvat® 
nated persons there. No case of smallpox has beet ® 
ported in that city in the past 10 years. 
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Now Available 


For students of biophysics 
of the biological sciences . 


students of radiology and roentgenography . 


INTRODUCTION 


pre-medical students . . . students 
advanced phystology students . . . 
. students of psychology 


BIOPHYSICS 


By OTTO STUHLMAN, JR. 


Professor of Physics, University of North Carolina 


This book is intended for use by junior or senior college students who have had one year of college 
physics and chemistry. It offers a survey of important biophysical material. The subjects covered 
may be considered representative of the major subdivisions of physics. The discussions include a 
fundamental cross-section of physical methods and physical principles applied to biology, the use 
of isotopes as tracers in physiological investigations, the application of ultraviolet light to physio- 
logical problems, the use of microscopy with particular regard to electron microscopes, physiological 
acoustics, classical physiological optics, important biophysical instruments, and recent developments 


and applications in radiology. 


Chapters 1 and 2 cover the biophysical properties of very 
high-frequeney radiant energy, in the form of x-rays and 
gamma rays. 


Chapter 3 discusses the influence of physics on physiologi- 
cal optics, Chapter 4 gives information relating to the 
effect of ultraviolet radiation on life processes. In all, 
these first four chapters examine some of the fundamental 
phenomena causing the destruction of the metabolic equi- 
librium of the normal cell as a result of gamma radiation, 
xtadiation and ultraviolet light absorption. 


Chapter 5 shows how the modern molecular concept of 
matter influences developments in the investigation of the 
structure and properties of surfaces and membranes, and 
the relationship of such study to research on the nature 
of the living eell membrane. Chapter 6 investigates the 


} 
excitability of nerve fibers by means of an electrical stimu- 
lus. This chapter includes bioelectrical measurements 
with the aid of vacuum-tube amplification technique and 
the modern ecathode-ray oscillograph. 


Chapter 7 traces the effects of external vibratory acousti- 
cal disturbances through the auditory mechanism to the 
experienced sound sensation, and analyzes the response 
characteristics of the structure in terms of fundamental 
physical laws. It shows the use of physical laws in the 
interpretation of physiological acoustics. Chapter 8 dis- 
cusses the fundamental principles of the optical micro- 
scope and deals with the structure and use of the electron 
microscope as a biophysical research tool. 


The book is fully illustrated with diagrams and half-tones. 
Complete bibliographies accompany each chapter. 


Copies obtainable on approval 


375 pages 


154 illustrations 


6x9 $4.00 


JOHN WILEY & SONS, Inc., 440-4th AVE., NEW YORK 
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SCIENCE NEWS - 


Science Service, Washington, D. C. 


EINSTEIN’S THEORY OF GRAVITATION 


Dr. Grtorce D. BirkHorr, professor of mathematics at 
Harvard University, before a scientific audience at the 
University of Cincinnati in a lecture which is also to be 
delivered before local chapters of the honor society Sigma 
Xi throughout the country, stated that Einstein’s theory 
of gravitation, although it provides a satisfactory ex- 
planation of gravitational phenomena is ‘‘ essentially 
unworkable.’’ Dr. Birkhoff pointed out that all the 
newer theories of quantum physics are found inadequate 
as they can not be fitted into a satisfactory explanation 
of the universe. 

To the physicist, this larger view of nature seems un- 
necessary. It is sufficient if he can by means of his 
theory calculate results that can be verified by scientific 
experiment. The mathematician, on the other hand, 
wants to understand how each theory fits into his whole 
- knowledge of nature. When the theories were not devel- 
oped from the simple aspects of nature—objects, se- 
quences of events, or geometric forms that can be recog- 
nized—but have been created by the human mind, then 
the mathematician wants to be able to build a physical 
model to fit the theory. 

It is not possible, according to Professor Birkhoff, to 
build any such tangible model from the modern theories 
of quantum mechanics. It may be true, he said, in some 
‘mystical sense that God thinks wmulti-dimensionally 
whereas men can only think in a series of logical steps 
along a line. We need a satisfactory mathematical 
theory to remedy our deficiency in this respect. 

The way mathematical concepts and theories have been 
developed from simple experiences of nature was de- 
seribed: ‘*A child puts its hand too near the fire and is 
burned, and thereafter remembers that this A (touching 
fire) will bring about this B (pain and burn). The chain 
of association fixed in his memory is essentially of the 
propositional type ‘A implies B.’ He has learned a 
physical fact!’’ This is the basis of logic. ‘‘The boy 
playing with a pile of pebbles on the seashore is dealing 
with a universe of distinguishable objects just as was the 
shepherd in ancient times who counted his flock by means 
of stones. In this simple process of one-to-one corre- 
spondence lies a basic difference between man and all 
other animals.’’ This is the basis for the concept of 
number. 

Geometry arises from the idealization of physical bodies 
which are taken to be rigid forms and is practiced by the 
use of such simple ‘‘rigid bodies’’ as the ruler and pro- 
tractor. 

With only these three examples before them, mathe- 
maticians have set out to generalize and to modify. More 
recently they have added the concepts of time and a sys- 
tem of forces. From these have been built the framework 
of the universe of space and time. 


FOOD PRODUCTION IN FRENCH 
NORTH AFRICA 
AGRICULTURAL North Africa may this year produce 


foods to take care of its native population and to feeg 
the Allied troops in the area if crops can be planted dy. 
ing the next month or two. Seeds, fertilizers, and fary 
machinery and repair parts are the essential needs. py}. 
gation systems must be restored. Drainage and soil im. 
provement are necessary. Fuel for tractors and farm 


trucks must be supplied. 


American and British food in large quantities is now 
being shipped to French Morocco, Algeria and Tunisia, 
The Allied troops, American, British and French, must be 
fed. The starving civilian population. must have food jf 
full cooperation is to be obtained. Considerably over 
million tons of grains, meats and other foodstuffs were 
taken out of these countries in 1941 to feed the Axis, 
including Rommel’s forces in Africa. Large quantities 
were taken again last year. Little was left for the home 
people. 

In the past these French North Africa countries pro- 
duced much more food than was needed locally. During 
the four-year period beginning in 1934 they exported each 
year approximately 2,500,000 tons of food and nearly 
1,500,000 tons of wine. Wheat, barley, oats and com 
made up the principal grain exports. The meat was mut- 
ton and lamb. Potatoes, dry legumes, fresh vegetables, 
oranges and olive oil were the other leading exports. 

The agricultural lands of North Africa lie between the 
Mediterranean and the northern Sahara desert. Most of 
it is rough, hilly and mountainous. It resembles in topog- 
raphy and climate much of central California. Included 


is timber land, farm land, and grazing and on which | 


sheep and goats are the common stock. Oranges, grapes 
and olives are raised on the coastal lands. - The grains are 
grown along the rivers and on the plateaus in the hilly 
areas. 

Small, primitive farms and large up-to-date mechanized 
farms lie side by side. These large farms use machinery 
similar to that used in America, and it is from them that 
surplus crops may be expected if the necessary help is 
provided. 

A food production program for French North Africa 
has been set up by the United States, Great Britain and 
local authorities, working together. The program, if suc 
cessful, will produce enough food to feed all civilians and 
troops in the area, and perhaps supply Allied forces in 
southern Europe. It will save American fvod for Ameri- 
cans and the starving peoples in Nazi-conquered countries. 
Much shipping space will also be saved. 

The associate director of the Office of War Informa 
tion, Milton 8. Eisenhower, has recently returned from 4 
trip to these countries, where he studied the program and 
learned conditions at first hand. He was long associated 
with the U. 8S. Department of Agriculture. He sees 1 
reason why French North Africa can not produce ths 
year crops equal to those produced in pre-war days if the 
necessary assistance is given. He believes that in futur 
years much larger crops can be produced by extending 
irrigation systems, bringing new lands into producti 
and adopting better farming methods. French Nor‘ 
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BAsIc TEXTS FOR WAR TRAINING 


COURSES IN COMMUNICATION 


ELECTRICAL FUNDAMENTALS 
OF COMMUNICATION 


By ArTHuR L. ALBERT, Oregon State College. 
554 pages, 6x 9, $3.50 


MATHEMATICS FOR ELECTRICIANS 


AND RADIOMEN 
By NELSON M. CooKE, Lieut. (j.g.), U. 8. Navy; 
Chief Instructor, Radio Materiel School, Wash- 
ington, D. C. 604 pages, 6x9, $4.00 


FUNDAMENTALS OF VACUUM 
TUBES 


By Austin V. EASTMAN, University of Wash- 
ington. Second edition. 583 pages, 6x9, $4.50 


COMMUNICATION ENGINEERING 


By W. L. Everitt, Ohio State University. Sec- 
ond edition. 727 pages, 6x9, $5.00 


PRINCIPLES OF RADIO 
ENGINEERING 
By R. 8S. Washington University. 
Electrical Engineering Texts. 520 pages, 6x9, 
$4.00 | 


RADIO ENGINEERING HANDBOOK 


Prepared by a Staff of Twenty-eight Special- 
ists. Editor-in-Chief: HENNEY, Editor, 
Electronics. Third edition. 945 pages, 44x/7, 
$5.00 


RADIO NAVIGATION FOR PILOTS 


By H. McIntosH, American Airlines, 
Inc. 175 pages, 54 x 8, $2.00 


ELECTRONICS 
By JAcos MILLMAN and SAMUEL SEELY, College 
of the City of New York. 721 pages, 6 x 9, $5.00 


PRACTICAL RADIO COMMUNI- 


CATION 
By ArrHur R. Nitson, Nilson Radio School, 
New York, N. Y., and J. L. Hornung, formerly 
of New York University. Second edition. 
Textbook edition, in press, $5.00 


PRINCIPLES OF AERONAUTICAL 
RADIO ENGINEERING 


By P. C. SANDRETTO, Major, Directorate of Com- 
munications of the U.S. Army Air Forces. 414 
pages, 6x 9, $3.50 


THEORY AND APPLICATIONS 
OF ELECTRON TUBES .- 


By Hersert J, REICH, University of Illinois. 
670 pages, 6x 9, $5.00 


PRINCIPLES OF ELECTRON TUBES 
By Hersert J. REICH. ‘398 pages, 6x9, $3.50 


RADIO ENGINEERING 


By FREDERICK E, TERMAN, Radio Research Lab- 
oratory, Harvard University, on leave from 
Stanford University. Second edition. 813 
pages, 6x 9, $5.50" 


FUNDAMENTALS OF RADIO 


By FREDERICK E, TERMAN. 458 pages, 6x9, 
$3.75 


UNDERSTANDING RADIO 


By Herspert M. Watson, Associate Member, 
Institute of Radio Engineers, and Herbert E. 
WELCH and 8. Espy, Stockton Junior 
College. 601 pages, 54x 8, $2.80 


COMMUNICATION 


Writs booklet “Line of Communica- 
tion .. It Oven!” describing 48 texts 
and reference works in communication en- 
gineering and electronics. 


McGRAW-HILL BOOK COMPANY, INC. 


330 West 42nd Street, New York, N. Y. 


Aldwych House, London, W.C.2 
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Africa may become one of the larders for an impoverished 
Europe. 


LEND-LEASE TO CHINA AND INDIA 


LEND-LEASE is working both ways in equipping Ameri- 
can, British and other Allied armed forces in India and 
China. The great natural resources of India are being 
converted into fighting equipment and accessories with 
machinery, instruments, drugs, chemicals and other essen- 
tials from America. 

Textile machines sent from America are weaving cloth 
for uniforms, blankets and tents for Allied troops. 
American sawmills, shipped and reassembled, are cutting 
lumber for army uses. American-built locomotives are 
moving Indian products to army camps. A single boat- 
load of sawmill machinery will manufacture as much 
material in a year as could be brought over the same 
route by the same boat in five years. Lend-lease with 
India is paying its way. 

Lend-lease aid to India now amounts to some $300,- 
000,000. Two thirds of this was for finished munitions, 
tanks and other vehicles. One third was for machinery 
and tools with which India will soon be producing finished 
products of the kinds shipped from America at the begin- 
ning of the program. 

A considerable amount of American steel has been sent 
to India. But India is the second largest producer of 
iron ore in the British Empire. Machinery sent to India 
will greatly, expand to present activities in steel manufac- 
turing to meet all fighting and civilian needs. Manga- 
nese and molybdenum will still be sent, as no local supply 
is available, and without them India can not make steel. 

India has 40,000 miles of railroad, a mileage exceeded 
only in the United States, Canada and Russia. But it 
is badly in need of rolling stock, particularly locomotives, 
and of wheels, boiler tubes, axles, and signal and tele- 
graphic equipment. Mach of these can be turned out in 
India if the needed machinery is supplied. 

Approximately 400 textile mills in India, weaving tex- 
tiles for the use of the Allied forces, are using native 
cotton and other fiber. This is lend-lease in reverse with- 
out a dollar of American money being paid for the finished 
product. Twenty projects for the manufacture of muni- 
tions have been started with machinery and supplies sent 
from this country. Soon most if not all the munitions 
needed by the Allied armies will be available without the 
thousands of miles of water transportation now necessary. 

A recent report of an investigator of the Office of 
Lend-Lease Administration who visited India late in 1942 
savs that country can produce supplies for the entire 
Burma-China-India front if properly developed. It has 
the needed manpower and much of the raw material. It 
lacks machinery and skills. America and England are 
helping to supply both. 


ITEMS 


THE weather, abnormally cold two weeks ago, reacted 
to the opposite extreme last week, according to the seven- 
day survey of the U. 8. Weather Bureau. Over most the 
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country, temperatures have ranged well above normal 
from the season. Highest ‘‘plus departures’’ were in 
the region between the upper Mississippi and the Rockies 
reaching 12 to 20 degrees Fahrenheit above normal, 
Despite high temperatures and continued fair weather, 
however, fields in the great interior valley are proving 
slow about drying out. For the most part, the soil iy 
too wet for early farm work. 


Winter, which has just ended according to the weather. 
man’s reckoning, was near average in temperatures in the 
eastern half of the country, somewhat warmer than ayer. 
age in the West, according to data compiled by the U. §. 
Weather Bureau. To be accurate, it was a little colde 
than average east of the Plains region, but only a littl— 
two degrees Fahrenheit or less. Western temperatures 
averaged from four to six degrees above normal. The 
Weather Bureau notes a marked contrast to last winter, 
which was abnormally warm in the northeastern quarter 
of the country and relatively cold in the South. The past 
week’s weather is another record of ups and downs, with 
warm weather succeeded by another cold wave, which 
wrought additional damage to the truck-growing regions 
in the South. 


EXCELLENT clinical results in the treatment of en- 
pyema (a serious chest infection) have been achieved by 
a combination of the disinfectant azochloramid, and the 
synthetic wetting agent, sodium tetradecyl sulfate, was 
reported by Dr. Orville Wyss, of Wallace and Tiernan 
Products, at a meeting of the New York Bacteriologists’ 
War Research Projects Group. Synthetic wetting agents 
or detergents are generally known to the layman as soap 
substitutes. Their effectiveness against bacteria, or 
germs, is due to their property of concentrating around 
the bacterial cells and bringing about a disturbance of 
the electric charge distribution on the cell wall. This 
disastrously upsets the vital chemical processes of the 
germs. The wetting, penetrating and pus-dispersing 
properties of these soap substitutes or synthetic deter. 
gents can be used in the treatment of’ infected wounds 
by combining them with antiseptics. 


ELECTRIC power lines can be boosted more than two 
thirds in capacity by adding small steel boxes crammed 
with sheets of aluminum and paper, is indicated by ex 


periments conducted by R. D. Evans, Westinghouse con ] 


sulting transmission engineer. A miniature power system 


was set up to simulate the power demands of a typical j 


community. The small steel boxes, called capacitors, 
were installed to increase current-carrying capacity and 
meters checked the results. From the experimental work, 
Mr. Evans estimates that a regular 250-mile power line 
of 175,000 watts would supply enough extra power to 
supply a city of 350,000 population if 7,200 of the capaci 
tors were added, together with necessary generating 
equipment. About $3,300,000 would be saved as com: 
pared with the cost of the usual method of installing 
additional transmission wires. Several thousand tons of 
copper and steel would also be saved by this method. 
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Recommended Texts for 


ARMY SPECIALIZED TRAINING PROGRAM 


By A. W. Smite. Fourth edition. 790 pages, 
$3.75 
Physics for Technical Students 


By W. B. ANDERSON. Third edition. 807 
pages, $4.00. Part One. Mechanics and Heat. 
378 pages, $2.50. Part Two. Sound, Electric- 
ity, Magnetism, Light. 436 pages, $2.50 


Physics for Students of Applied Science 
By J. E. SHRADER. 638 pages, $4.00 


introduction to Physics 


By Hartey Howe. 559 pages, $3.75 


Experimental College Physics 
eg W. Wuire. Second edition. 383 pages, 
Laboratory Manual of Experiments in Physics 


By L. R. INGERSOLL and M, J. Martin. Fourth 
edition. 300 pages, $2.50 


DRAWING 


Engineering Drawing 


By T. E, Frencu. Sixth edition. 622 pages, 
$3.00 

Engineeting Drawing Sheets. SeriesD 
By T. E. Frencn and H. M. McCutty. 103 
pages, with tracing paper. $3.00 

Lessons in lettering 
By T, E, Frencn and W.'D. TurNBULL. Book 
I. Vertical Single Stroke. Book II. Inclined 


Single Stroke. 40 pages. Single copies, each 
35¢. Per dozen, $3.60 ia 


ENGLISH 
English for Engineers 


By the late S. A. HarBarcer, A. B. WHITMER 
and RopertT Price. 225 pages, $1.75 


MATHEMATICS 


Algebra 
College Algebra : 
By H. R. Cootzy, P. H, Granam, F. W. JoHn 
and ARTHUR TILLEY. 384 pages, $2.25 
College Algebra 
By the late C. I. PaLMeR and W. L. MISER. 
Second edition. 467 pages, $2.50 
ollege Algebra 


a K. Rees and F, W. Sparks. 312 pages, 


Basic Phase 
PHYSICS Trigonometry 
The Elements of Physics Plane Trigonometry 
By E. R. Hemveman. 167 pages, $1.50. With 


tables, 242 pages, $2.00. Tables alone, 75¢ 


*Plane and Spherical Trigonometry 
By L. M. Keuus, W. F. Kern and J. R. BLAND. 
Second edition. 401 pages, $2.00. With tables, 
516 pages, $2.75. Tables alone, $1.00 
* This is the adopted text at U. 8. Military 
Academy, U. 8. Naval Academy, and U. 8. Coast 

* Guard Academy. 

Plane Trigonometry 
By L. M. Kzuis, W. F. Kern and J. R. BLAND. 
Second edition. 303 pages, $1.50. With tables, 
418 pages, $2.40 

Plane and Sphericai Trigonometry 
By the late C. I. Paumer and C. W. 
Fourth edition. 229 pages, $1.50. With tables, 
365 pages, $2.50. Tables alone, $1.25 


Analytics 

Analytic Geometry 
By Max Morris and O. E. Brown. 144 pages, 
$1.75 

Analytic Geometry 
By F. 8. Nowian. Second edition. 352 pages, 
$2.25. | 

Analytic Geometry 
By the late C. I. PatMer and W. C. KRaTH- 
WOHL. 347 pages, $2.50 


. Calculus 
Differential and Integral Calculus 
By Howarp M. Bacon. 771 pages, $3.75 
Calculus 
By Max Morris and O. E. Brown. 363 pages, 
$2.50 


The Calculus 
By H. H. Dauaxer and H. E. Harrie. Third 
edition. 276 pages, $2.25 

**Differential and Integral Calculus 
By R. R. MippLeMIss., 416 pages, $2.50 
** This is the adopted text at U. S. Naval 
Academy and U. 8. Coast Guard Academy. 


ENGINEERING MATHEMATICS AST-403 
Mathematical Methods in Engineering 
By T. v. KARMAN and M., A. Bior. 505 pages, 
$4.00 
Higher Mathematics for Engineers and Physicists 
By I. 8S. Soxounrxorr and E. 8. SOKOLNIKOFF. 
Second edition. 587 pages, $4.50 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, INC. 


) West 42nd Street, New York, N. Y. 


Aldwych House, London, W.C.2 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


CLIMATIC CONDITIONS IN NEW GUINEA 


THE approach of spring in the northern hemisphere 
will have little effect on the importance of New Guinea 
in the Pacific warfare. New Guinea lies too close to the 
equator to have marked seasonal changes. It is summer 
there all the time. The extreme northern point of the 
island is just to the south of the equator, the southern 
extremity is only 12 degrees south of it. 

The snow-capped mountains in New Guinea prevent the 
high temperatures that one might expect so near the cen- 
ter of the torrid zone. A high mountain range extends 
almost from eud to end of the island. It has many high 
peaks, several over ‘),000 feet in height, and two at least 
with glaciers. There are lower ranges to the north and 
south. The coastal regions are the hottest parts of the 
country. They are covered with dense tropical jungle. 
On the higher mountain slopes and plateaus the vegeta- 
tion is more like that of Europe and America. Above the 
snow-line, at an elevation of 14,500 feet, little or no vege- 
tation exists. Except on the low coast lands and on the 


‘high mountains the temperature ranges from 72 to 92 


degrees Fahrenheit daily, with very little variation 
throughout the year. 

New Guinea is the largest island in the world, if Aus- 
tralia and Greenland are regarded as continents. It is 
approximately 1,500 miles in length. In area it is nearly 
three times the size of the British Isles. It contains an 
area about equal to that part of the United States north 
of the Potomac and Ohio Rivers and east of the Missis- 
sippi, not including Michigan and Wisconsin. It is even 
larger than Texas—about 20 per cent. larger. 

In outline New Guinea resembles somewhat a gigantic 
lizard, looking westward, with its head almost touching 


the equator. Its shoulders are slightly hunched in the 


direction of Japan. Its tail, the part called Papua, ex- 
tends toward the southeast, ridging up into the Owen 
Stanley Mountains. Port Moresby is on the south side, 
Buna on the north. 

It is a sparsely populated country, with about as many 
persons in the entire area as are now in the District of 
Columbia. The population is estimated to be less than a 
million, of whom only about 10,000 are Europeans. The 
rest are mostly natives. Among them are some of the 
most primitive people in the world. 

Agriculture and mining are the principal industries. 
Coconuts, cacao and coffee are the largest agricultural 
exports. New Guinea furnishes a considerable portion of 
the world’s supply of gold. Natives are employed in the 
gold fields. 

From Cape York Peninsula, Australia, it is but a hun- 
dred miles across the shallow Torres strait to the southern 
coast of New Guinea, and about 300 miles northeasterly 
to Moresby. From Moresby to Buna is approximately 
100 miles by air, but considerably more by the circuitous 
route over and through the Owen Stanley Mountains. 

New Guinea is cut up into three political divisions. 
The western half belongs to the Netherlands. The two 


eastern divisions are under British control. The southern 
part of it is Papua. The northeastern part and th, 
neighboring islands are under Australian mandate, 


Papua has about 90,000 square miles of territory, with 


2,500 Europeans and 275,000 natives. Mandated nortp. | 


east New Guinea, together with the Bismarck and 8p). 


mon Islands, includes 70,000 square miles of mainlangil 


and 23,300 square miles additional on the islands, [t, 
capital is Rabaul, on New Britain, at present occupieg 
by the Japanese. Its population includes about 6,009 
Caucasians and 500,000 natives. 


THE PROBABLE SPREAD OF TROPICAL 
DISEASES 

A WORLD-WIDE spread of tropical diseases can be ex. 
pected after the war, was stated by Colonel Thomas T, 
Mackie, of the Army Medical College. He described the 
problem at the National Conference on Planning for War 
and Postwar Medical Services held in New York City 
March 15 under the auspices of the Carlos Finlay Insti- 
tute of the Americas. 


The present war, Colonel Mackie said, is unlike any in 


history in the enormous potential hazard of disease to 
which populations may and probably will be exposed. 
The peak of the hazard will come after the war as armies 
that have become reservoirs of disease return home and 
as masses of people in oppressed and disease-ridden cou- 
tries emigrate. 4 

Besides furnishing food and clothing to relieve malnu- 
trition, semi-starvation and destitution, the United Na- 
tions will be faced with the ‘‘imperative need for the 
effective control and treatment of disease’’ in occupied 
nations. Public health practice and the practice of clin 


cal medicine will be affected in many parts of the worldj 


by the expected extensive migration of tropical diseases. 

Tropical diseases do not stay in the tropics because of 
the climate. Malaria can and does occur in such far 
northern regions as Canada and the British Isles. Even 


such a strictly tropical disease as filariasis, popularly 


known as elephantiasis, has existed near Charleston, S. ¢. 


Sanitation and personal hygiene are more important] 


than climate in keeping these diseases out of temperate 
regions. But they can spread wherever mosquitoes, ticks 
or other insects that carry the germs exist, and malty 
kinds of insects capable of carrying tropical disease 
germs are widely prevalent all over the world. Other 
kinds, never before known to carry these germs, may 
acquire that ability. Constant air transport between 
widely separated theaters of war may accidentally spread 
widely both disease-infected persons and the mosquitoes 
or other carriers of the disease. . 


SUNFLOWER-SEED OIL 
SUNFLOWER-SEED oil, which may be obtained in large 
quantities from certain varieties of the common sunflower, 
is a possibility in the United States to help to fill 

shortage in edible oils due to war conditions. 
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)recision Incubation 
At C Under Full Load 
Conditions 


Ji constancy of + 1/5° C. and a uniformity 
of + 7/8° C. under full load conditions 
characterizes the performance of the Castle 
Precision Incubator No. 554. This is far in 
excess of the tolerance of +1° C., recom- 
mended by the American Public Health Asso- 


ciation, 


Accurate temperature measurements are pro- 
vided with the use of a single thermometer. 
Because heat is transmitted by interior radi- 
ation rather than by convection, variation 
throughout the chamber is minimized. 

Any heat lost by opening of the door is 
quickly compensated for by the large heat re- 
serve provided by twenty-two gallons of ac- 
curately controlled warm water. 

The Model No. 554, illustrated, is recom- 
mended for milk analysis by the agar plate 
method. Other models in varying capacities 
for various bacteriological applications are also 
available, Write— 


WILMOT CASTLE COMPANY 


1212 University Ave., 
Rochester, N. Y. 


STOKES 
High 
Vacuum 


GAUGES 


For Accurate Quantitative 
Readings in Rapid Succession 


With these gauges it is possible to take quick, accurate 
readings of high vacuum, anywhere in plant or laboratory. 
They are compact, rugged, easy to use, portable. Read- 
ings require only a few seconds, without the aid of any 
assisting gauge, reference vacuum, batteries or electrical 
connections. 

More than 1000 in use, in physics, organic and physical 
chemistry laboratories, and by Industry. Two models, 
for applications within the micron and 5 mm. ranges. 
Write for new Bulletin 42-G. 


F. J. STOKES MACHINE COMPANY, 5958 Tabor Road, Olney P. 0. Phila. Pa. 


PHOTOVOLT 
ELECTRONIC 
PHOTOMETER 


A highly sensitive light meter with 
phototube and DC amplifier 


@ Obtainable with phototubes having main re- 
sponse in the ultraviolet, visible, infrared. 

e@ For measuring low light values, ultraviolet emis- 
sion and absorption, infrared reflection, gonio- 
photometry, micro-colorimetry, fluorescence, 
luminescence of paints. 

® Suited for spectrophotometry, densitometry of 
spectrographs, exposure determination by focal 
plane readings in photomicrography. 


95 Madison Ave.  PHOTOVOLT CORP, — New York City 
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Imported olive oil, which came from Spain, France, 
Italy and French North Africa in pre-war days, is now 
available only in small quantities. Peanut oil and cotton- 
seed oil are demanded in great volume for war purposes. 
Russian sunflower-seed oil is no longer obtainable. Ar- 
gentine oils are filling only part of the need. Sunflower- 
seed oil produced at home would save shipping, supply 
the demand and develop a new source of income for the 
American farmer in post-war times. 

American sunflowers grow luxuriantly in much of the 
country. Much of the seed finds its way into commerce, 
but largely as bird and poultry feed. Missouri raises the 
largest commercial crop, even exceeding Kansas where 
the sunflower is the state flower. California is also rais- 
ing the seed for market. 

Oil from sunflower seed was produced commercially in 
the United States a generation or so ago on a relatively 
small seale. The industry was discontinued because of 
the high labor costs when compared to labor costs in the 
other countries producing edible oils. 

Dr. G. 8S. Jamieson, of the U. 8. Department of Agri- 
culture, states that land suitable for corn is suitable for 
sunflowers. The crop can be planted and cultivated with 
the same implements. New mechanized methods of har- 
vesting, threshing and processing will make it a profitable 
crop for oil as well as for poultry feed. Argentina is 
showing us the way this can be done. It is now produc- 
ing large quantities of sunflower-seed oil and shipping 
much of it to the United States. In 1932 it produced 
only about 5,000 tons. The Spanish War cut off Argen- 
tina’s supply of olive oil, and it started to raise its‘own 
table oils from peanuts, cottonseed, rapeseed and sun- 
fiower seed. Now the amount. made from the sunflower 
far exceeds that from all other sources together. Accord- 
ing to the U. S. Department of Commerce, it is nearly 
500,000 tons a year, one fourth of which is being sent to 
this country. 


POTASSIUM IN FERTILIZERS DETERMINED 
BY RADIOACTIVITY 


RADIOACTIVITY is now being used to determine the 
amount of potassium in fertilizers and other mixtures. 
The new method may completely replace the old chemical 
analysis method, until now the only general method in 
use. This is a laborious task taking hours to complete. 
The radioactivity method requires but a relatively short 
time. It is claimed to be accurate. 

Radioactivity is a property possessed by certain sub- 
stances, such as radium, of giving off spontaneously 
special rays or radiations that are invisible to the eye 
but which will pass through materials through which ordi- 
pary light will not pass. Potassium mixtures and com- 
pounds possess this property to a slight degree. In the 
new method the quantity of potassium present is deter- 
mined by the intensity of the radioactivity of the mix- 
ture. The radioactivity is weak, but is measurable by 
extremely sensitive modern physical instruments. 

The new method is the result of work by Dr. R. Bowling 
Barnes and Dr. D. J. Salley, of the American Cyanamid 
Company. A report on it was published recently by the 
American Chemical Society. 

In the new method an instrument known as the Geiger 
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counter is used. It was developed to measure radioge; 
ity. The sample of the mixture containing potassiyy ; 
dissolved in water, with or without the assistance of my 
acid, and introduced into a special glass cell which g, 
rounds the Geiger counter tube. The tiny impulse 
caused by the radioactive changes in the potassium atoy, 
of the sample actuates the counting apparatus. 


ITEMS 


THE city of Washington, D. C., which has becom, ; 
crossroads for most of the world as well as the forty-eigh 
states, enjoyed the healthiest year in its history during 
the first year of the present war, 1942, according to D; 
George C. Ruhland, District of Columbia health officc; 
Dr. Ruhland reported that: The infant mortality rate 
one of the best indices of health in a community, was th 
lowest of all time, 44.6 infant deaths per 1,000 live births 
The latest available national infant mortality rate wa 
45.3 in 1941. Maternal deaths dropped to 2.2 per 1000 
live births, compared with a national rate of 3.2 in 194] 
The death rate from all 10 major disease causes of deat} 
except diabetes decreased during 1942. The gener; 
death rate of 10.8 per 1,000 population is the lowest ix 
the history of the District of Columbia, having droppe( 
from 11.8 in 1941. The birth rate of 25.1 per 1,000 pop 
ulation, with a total of 21,317 new Washingtonians arriy 
ing since Pearl Harbor, is the highest in at least 50 years 


MENINGITIS cases throughout the nation in the wee 
ending March 6 reached the highest figure for any week 
since 1927. This does not include any cases in Indian 
still unreported, but does include 25 delayed case report 
from the previous week. For the first nine weeks of this 
year the total number of cases has reached about 3,500 
This figure, recorded in less than one fourth of the yea 
so far, is one third of the total reported in 1929, when q 
total of 10,551 cases with 4,781 deaths was reported. No 
figures on deaths from meningitis this year are as yel 
available, but it is believed the sulfa drugs are saving 
many lives in the present outbreak. The peak of thi 
outbreak should come some time this month, meningitis 
being a winter and spring disease chiefly. Last yeag 
however, the number of weekly cases continued at a higl 
level throughout the summer and early fall. It is impo 
sible to predict whether that will happen this year. Tl 
outbreak is concentrated chiefly in the states along th 
Atlantic and Pacific coasts. 


NYLON sutures will be used by surgeons this year \ 
sew war wounds, replacing Jap silk formerly used, F. M 
du Pont de Nemours and Company have announced. 
Millions of feet of the plastic filament formerly produced 
for tennis racquets and fishing leaders are now being 
made: for surgical sutures and large quantities are beingl 
shipped to the medical deposits of the United Nations 
throughout the world. Nylon filaments are solid strands 
in contrast to braided silk sutures. It is claimed thi 
germs from infected tissue are not absorbed and can not 
travel through the nylon as sometimes occurs in praided 
material. The synthetic is also inert, non-irritating and 
does not fray or splinter. Satisfactory results have be 
reported from England where nylon sutures have beet 
widely used on the victims of bombing. 
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The story 
simply yet scientifically told 


The Science Life 


By MARY STUART MacDOUGALL 
Professor and Head of the Department of Biology, Agnes Scott College 


In collaboration with 


ROBERT HEGNER 


Late Professor of Protozoology, and Head of the Department of Medical Zoology, 
The Johns Hopkins University 


963 pages, 6 x 9, 555 illustrations. $4.00 


ty this new book the authors have made a notable addition to those few elementary biology 
texts that truly deserve to be called distinctive. Keeping in mind the needs of beginning 
students and the preferences of instructors, Professors MacDougall and Hegner present an 
adroit combination of the principles and the types course, in an arrangement which allows 
an unusual degree of flexibility. 


Critics who read the manuscript say that here is a text that really explains topics—not 
merely mentions them. The story of biology, simply told, is the aim throughout. Yet the 
scientific point of view has not been sacrificed and all subject matter found in any first-class 
course in general biology is included in this text. 


Although emphasis is placed on zoology, plant biology is included in every general dis- 
cussion of principles, respiration, excretion, reproduction, etc. 


_ The balanced treatment is a feature of the book, and the practical applications of biology, 
Interesting as they are, are not emphasized at the expense of the fundamentals of the study. 
Recent advances, however, are given more attention than usual, particularly in such fields as 
genetics and human biology and welfare. 


__ There is a wealth of excellent illustrations, and an effort has been made to clarify all 
difficult points with diagrams and photographs. 


Send for a copy on approval 


McGRAW-HILL BOOK COMPANY, INC. 


| 30 West 42nd Street, New York, N. Y. Aldwych House, London, W.C.2 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE INTER-AMERICAN INSTITUTE OF 
AGRICULTURAL SCIENCES AT 
TURRIALBA 


RUBBER, cinchona, tropical fruits and many other crops 
of importance to America in both war and peace are ex- 
pected to benefit by research at the new Inter-American 
Institute of Agricultural Sciences at Turrialba, Costa 
Rica, which it was planned to dedicate on the occasion of 
Vice-president Henry A. Wallace’s visit there, shortly 
after his arrival in the capital, San Jose, on March 18. 

As Secretary of Agriculture, Mr. Wallace was greatly 
interested in the promotion of agriculture in the American 
tropics, as a means for providing the countries to the 
south with products which would supplement, rather than 
compete with, North American agriculture, and thus 
afford a substantial basis for the ‘‘good neighbor’’ 


program. 


At Turrialba, the Costa Rican government has pro- 
vided 1,200 acres of the finest upland soil to be found in 
the American tropics. Formal title was transferred to 
the institute late last month, although initial phases of 
actual field work had already been in progress for some 
time. This locality, at 2,000 feet above sea level, was 
chosen because less than two hours’ ride by ear or train 
can carry the investigator through an almost complete 
cross section of tropical American conditions. 

Scientific work at the institute is to be entirely research 
on the post-graduate level; no undergraduate courses are 
contemplated. Facilities of research stations in other 
Latin-American countries have already been made avail- 
able. Until the war is over, only temporary buildings 
will be erected. However, plans for the permanent plant 
are already drawn up, and construction can go forward 
rapidly once materials and manpower are released. 

Research is already in progress on rubber, cinchona, 
foodstuffs and tropical hardwoods. Work will begin soon 
on plants providing oil, fibers and insecticides. 

At a press conference immediately before taking off, 
Vice-president Wallace expressed great interest in the 
plant breeding program to be carried on there, especially 
in the breeding of rubber trees of higher productivity and 
greater resistance to disease. He expressed the opinion 
that ‘‘ Plant breeders have been making, and can and will 
make, as rapid progress in increasing production of nat- 
ural rubber as chemists can make in the production of 
synthetic rubber.’’ 

The director of the new institute is Dr. Earl N. Bress- 
man, formerly with the Coordinator of Inter-American 
Affairs. The secretary is José L. Colom, of the Pan 
American Union. | 

From Costa Rica the Vice-president and his party will 
proceed to Panama, thence southward for visits in Chile, 
Bolivia, Peru, Ecuador and Colombia, returning to Wash- 
ington late in April. As much time as possible will be 
spent in the field, obtaining first-hand information about 
agriculture, forestry and mining in the countries visited. 
At his press conference, Mr. Wallace expressed regret 


that time does not permit visits to all the South ang 
Central American republics on the present trip, but he 
added that he hopes to see these countries in the not tog 
distant future. 

Accompanying the Vice-president are Laurence Dug. 
gan, of the Department of State, and Hector Lazo, of the 
Board of Economic Warfare. James Le Cron, of the 
Office of Inter-American Affairs, went with the party as 
far as Panama, returning to Washington from there— 
FRANK THONE. 


ADVANCES IN MEDICINE AND SURGERY 

‘*THE remarkable advances in medicine and surgery 
since the first World War are now paying large dividends 
in saving the lives of soldiers wounded in combat,’’ js 
pointed out by statisticians of the Metropolitan Life 
Insurance Company in the official bulletin. The sulfa 
drugs, blood plasma and new anesthetics are listed as 
outstanding discoveries contributing to reduction of war § 
wound casualties. 

Gross statistics, even where available, are of little value 
in measuring the achievements of our military physicians, 
it is pointed out, for two reasons: . 

1. Changes in military technology and the type of war- 
fare, including greater use of tanks, planes and other 
mechanized equipment, and the creation of deadlier 
weapons and projectiles, such as heavy and_ incendiary 
bombs, are likely to cause more numerous and more severe 
wounds of fighting men to-day than in the last war. 

2. Better organization of medical services in the field, 
on the other hand, probably will result in inclusion among 
the wounded of some men who, in previous wars, would 
have been recorded as killed in action because they died 
of their wounds before they were found. 

The report states that ‘‘ Despite all this, definite indi- 
cations of improvement in wound fatality rates are avail- 
able from scattered sources.’’ 

Preliminary data on our Army casualties up to Decem: 
ber, 1942, show a fatality rate of about 4 per cent. com- 
pared with 7.7 per cent. in the first World War. In the 
Solomons fighting, deaths from abdominal wounds welt 
less than 5 per cent., although the rate for mortality from 
this type of wound in previous wars has usually beet 
higher than 50 per cent. The fatality rate from chest 
wounds, formerly running over 25 per cert., was reduced 
in one British medical unit to about one fifth of that 
figure among casualties evacuated from Dunkirk. 

Wound infections and gas gangrene have been relx 
tively infrequent, largely as a result of routine use of the 
sulfa drugs. Tetanus has been practically eliminated by 
the routine protection given our men by tetanus toxoid. 

Shock and hemorrhage are being successfully fought by 
plasma transfusions of wounded men in the field. Sed* 
tive drugs promptly given in the field are also reducing 
the danger of shock. In many cases these measures hav? 
made it possible to defer major surgery until the wounded 
could be transported away from the fighting zone to ba 
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College Physics 


3rd Edition 


This textbook has enjoyed a remarkable reception ever since its publication. Its adapt- 
ability to the teaching of physics in the accelerated program is evidenced by many new 
adoptions. Written in a fluent manner, the text arouses and maintains the student’s 
interest in physics and develops the scientific method of reasoning. By A. L. Foley, 
Indiana University. 470 Illus. 757 Pages. $3.75 (1941) | 


A TEACHER’S HANDBOOK to accompany the third edition of Foley’s College 
Physies, giving the answers and solutions to all problems and questions, is available 
to teachers using the text on request. Its use eases the burden of the teacher by allow- 
ing more time for lectures, demonstrations and conferences with the student. 


DUFF (And Others) 
Physics—sth Edition 


This standard textbook is widely used in courses for engineering students. The book 
was written by skilled teachers who have kept the student’s point of view in mind. 
Explanations are simple and direct, and there is an abundance of illustrations well 
selected to correlate with the discussions. There are excellent problems at the end of 
the chapters and a supplementary group at the back of the book. By A. Wilmer Duff 
(Editor), Worcester Polytechnic Institute, and Contributors. 630 Illus. 715 Pages. 
$4.00 (1937) 


HOYT 
Concise Physics for Engineering Students 


2nd Edition 


Material is presented in this text for a basic study of physies suitable for students of 
engineering in an intensified course. A large number of practical problems with an- 
swers are included. By J. E. Hoyt, Drexel Evening School, Philadelphia, Assisted by 
C. A. Bareuther. 179 Illus. 445 Pages. $2.50 (1940) 


MORRISON and MORRISON 
Experimental Physics 


A comprehensive text in experimental physics for college students. It is built on 
sound pedagogical and psychological principles. There are 65 carefully selected and 
arranged experiments. By E. Morrison and 8. E. Morrison, Michigan State College. 
189 Illus. 235 Pages. (With Student’s Work-sheets) $2.00 (Without Work-sheets) 
$1.50 (1935) 


THE BLAKISTON COMPANY, Philadelphia 
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hospitals where more adequate surgical and nursing care 
can be given. Air transport has aided greatly here. 
With its aid, many of those wounded in North Africa 
were being treated in the United States only a few days 
after being wounded. 

The problem raised in this war by burns from incen- 
diary bombs, high explosives, gasoline and oil fires has 
been largely solved and many lives saved by new methods 
of treating burns, including plasma and the sulfa drugs, 
developed in the years between the wars. 


THE SHORTAGE OF PHYSICIANS 


A PLAN for meeting the present shortage of physicians 
by having the special type temporary licenses to refugee 
physicians issued by the War Manpower Commission was 
suggested at the National Conference on War and Post- 
war Planning for Medical Services held in New York 
City under the auspices of the Carlos Finlay Institute of 
the Americas. 

The suggestion was made on an unofficial and personal 
basis by Dr. Frederick P. Keppel, director of the 
Equitable Life Assurance Society of the United States, 
who is now in Washington serving on the War Relief 
Control Board and also on a two-man board of appeals 
on immigration visas for refugees. 

The postwar practices of American doctors now serving 
their country with the armed forces would be safeguarded, 
according to Dr. Keppel’s plan, by making these special 
licenses good only for the duration of the present emer- 
gency. The licenses, furthermore, would be limited to 
practice in certain localities such as the towns that have 
mushroomed around war industrial centers and army 
training camps. 

‘Dr. Keppel pointed out that the American people are 
ignorant and uninformed on the immigration problem. 
They are still laboring under the impression that hordes 
of unwashed, illiterate people are clamoring at the gates. 
Actually, if every application for a visa were granted, 
the number would be only one tenth that allowed under 
pre-war immigration quotas. Only about one half of the 
number is approved, however, and of those approved, only 
about one half manage to get to this country. 

The immigrants to-day are to a large extent people of 
culture. A large proportion is made up of professional 
people, such as doctors, dentists, nurses and research 
workers, in all of which categories we have a serious 
shortage. Dr. Keppel’s suggestion for temporary, special 
type licenses for physicians was made with the hope of 
helping to solve the problem of how to use these refugees 
to the best advantage of the United States and still pro- 
tect the jobs of those Americans away at war. 


ITEMS 


THE current meningitis outbreak appears to be ap- 
proaching the proportions of the 1929 epidemic, which 
was the biggest meningitis outbreak on U. S. Public 
Health Service records. For the week ending March 13, 
the latest on which figures are available, 514 cases were 
reported throughout the nation, exclusive of Rhode Island, 


whose report has not yet been received. This State re. | 


ported 19 cass the previous week. A similar figure from 
that state for the week just ended will bring the week I 
total up to or over the 531 cases for the preceding Week, 
ending March 6. Through the week of March 6 a tota 
of 3,515 cases of meningitis has been reported this year, 
a figure more than 25 per cent. above any other nine-week 
period in the past sixteen years. The total of 4,029 
cases from January 1 through March 13 this year js 
higher than any other year since 1937 when 5,484 casos 
were reported during the entire year. When the present 
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outbreak will be over is impossible tw predict. In nine] 


of the past sixteen years the peak of the meningitis seq. 
son has come before the end of March. In five years it 
came in April and in two years as late as May. 


SuccESsFUL use of blood plasma to fight shock from 
fever treatment ; »r gonorrhea is reported, apparently for 
the first time, by Lieut. Arthur M. Pruce, chief of the 
section of physical and fever therapy at Stark General 
Hospital, Charleston, 8S. C. The report appears in the 
Journal of the American Medical Association. Lieut. 
Pruce explains that he is reporting this use of plasma 
‘*because our armed forces have instituted a rapidly 
expanding program of fever therapy to treat venereal 
diseases’’ and shock is one of the moie dangerous com- 
plications of this kind of treatment. Rise in the pulse 
rate and fall in blood pressure, indicating impending 
collapse, forced discontinuance of the fever treatment 
after about five and one half hours in *h> ease Pruce 
reports. In spite of treatment with the usual anuw. * 
measures, the patient went into shock six hours after the 
fever treatment was discontinued. At this point about 
half a pint of blood plasma was injected into the patient’s 
vein. Within 20 minutes the patient recovered from the 
shock condition. ‘‘Interestingly enough,’’ Lieut. Pruce 
adds, ‘‘the patient was cured of gonorrhea in spite of 
only five and three quarters hours of therapeutic fever.’’ 


SEEDS have assumed an importance out of all propor- 
tion to their size, and crop prospects aro debated daily in 
Congress. Means for making each seed more efficient, 
covered by newly-granted U. 8S. patent 2,313,057, there- 
fore take front-rank position in the week’s news of inver: 
tions, along with more conventional mechanical, chemical 
and military novelties. Patentee is Albert C. Fischer, of 


Chicago. The invention, briefly, is a simple method for ® 


making each seed carry into the soil a small provision of 
fertilizer, fungicide, insecticide and (in the case of 
legumes) nitrogen-fixing bacteria that it needs in its first 
day or so after germination. This is accomplished by 
coating the seed with a water-soluble glue into which the 
initial life-needs of the seedling-to-be are impregnated. 
To protect the seed against possible ill effects of too-long 
contact with fertilizer and fungicidal compounds, it 3 
first covered with a coating of neutral glue, then with va 
or more coats containing the chemical and bacterial 
growth aids. 
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Standard WILEY Texts Suitable for the 


ARMY OR NAVY SPECIALIZED TRAINING 


CHEMISTRY 


General 
DEMING—-General Chemistr’. 
Fourth Edition. 769 pages. 6 by 9. $3.50 


DEMING-HENDRICKS— Introductory College 
Chemistry. 
Second Edition. 521 pages. 6 by 9. $3.00 


DEMING-—-Fundamenta] Chemistry. 


756 pages, 6 by 9. $3.50 
DEMING — Laboratory Manual of College 

Chemistry. , 
268 pages. 83 by 11. . $1.75 


DEMING-ARENSON — Exercises-in General 


pd Chemistry and Qualitative Analysis. 


Fourth Edition. 326 pages. 54 by 83. $1.80 
Introductory College 
‘Chemistry. 
753 pages. 
WENDT—-Chemistry. 
300 pages. 5% by 8§. College Edition, $1.75 
HATCHER — An Introduction to Chemical 


Science. 
423 pages. 


6 by 9. $3.50 


53 by 83. $3.00 


Qualitative 
ENGELDER—Textbook of Elementary Quali- 
tative Analysis. 
Third Edition. 344 pages. 6 by 9. $2.50 
ENGELDER- DUNKELBERGER-SCHILLER— 
Semi-Micro Qualitative Analysis. 
Second Edition 305 pages. 6 by 9. $2.75 


HARTSUCH—Elementary Qualitative Analysis. 
262 pages. 7% by 103. $2.50 


Quantitative 
PIERCE-HAENISCH— Quantitative Analysis. 
Second Edition. 462 pages. 6 by 9. $3.00 


HALL—Textbook of Quantitative Analysis. 
Third Edition. 364 pages. 6 by 9. $3.00 


ENGELDER—Elementary Quantitative Analy- 


sis. 

Third Edition. 283 pages. 6 by 9. $2.75 
Physical 
GETMAN-DANIELS — Outlines of Physical 

Chemistry. 


Seventh Edition. 691 pages. 6 by 9. $3.75 


MAASS-STEACIE— An Introduction to the 
Principles of Physical Chemistry. 
Second Edition. 395 pages. 6 by 9. $3.00 


Organic 
LOWY-HARROW — Introduction to Organic 
Chemistry. 
Fifth Edition. 400 pages. 6 by 9. $3.00 


GARARD—An Introduction to Organic Chem- 
istry. 
Secondl Edition. 389 pages. 6 by 9. $3.00 


FUSON-SNYDER—Organic Chemistry. 
506 pages. 6 by 9. $3.50 


FUSON - CONNOR -PRICE-SNYDER—A Brief 
Course in Organic 


. 248 pages. 6 by 9 $2.50 
RICHTER—Textbook of Organic Chemistry. 
711 pages. 6 by 9. $4.00 
PHYSICS 
BLACKWOOD — Introductory College Physics. 
487 pages. 6 by 9. $3.50 


ELDRIDGE— College Physics. 
Second Edition. 702 pages. 54 by 84. $3.75 


MILLER—An Introduction to Physical Science. 
Second Edition. 409 pages. 6 by 9. $3.00 


SWANN—Physics. 
274 pages. 5§ by 8§. College Edition, $1.75 


LINDSAY — General Physics for Students of 


Science. 
534 pages. 6 by 9. $3.75 


Copies are available on approval 


JOHN WILEY & SONS, INC., 440 Fourth Ave., New York 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


NEW SEISMOGRAPH FOR THE NATIONAL 
ASTROPHYSICAL OBSERVATORY 
OF MEXICO 

EARTHQUAKES and sleeping volcanoes in Mexico will he 
studied intensively by one of the world’s most sensitive 
seismographs, to be installed in Mexico’s National Astro- 
physical Observatory through the cooperation of Ameri- 
can scientific men with the State Government of Puebla, 
headed by Dr. Gonzales Bautista. 

The Mexican Ambassador, Don Francisco Castillo 
Najera, in Washington, announced the acquisition of the 
instrument, and Dr. Harlow Shapley and Dr. L. Don Leet, 
of Harvard University, state that arrangements for the 
shipping and installation of a Benioff vertical-component 
seismograph, which has recently been thoroughly tested 
by Daniel Linehan, of Weston College, have been con- 
cluded by the Committee on Geophysical Research of 
Harvard University. The instrument was provided by 
the National Research Council in Washington and was 
originally intended for use in the studies of local earth- 
quakes. Recent events in Mexico have shown that seis- 
mographs of this type, located where they will contribute 
new information about Mexican earthquakes, will con- 
tribute also to knowledge of voleanic activity. 

The seismograph will soon be installed at Tonantzintla, 
just east of the famous towering twin mountains, Popo- 
catepetl and Ixtaccihuatl. 

This new seismograph is one of the latest models of a 
type that has proved itself to be among the world’s best. 
It was developed by scientists at the California Institute 
of Technology. Some of the earliest investigations with 
Benioff seismographs were made at the Oak Ridge, Mass., 
station of Harvard University, resulting in the discovery 
of previously unsuspected minor seismic activity in this 
area. The great success of Harvard with this instrument 
has led to its widespread adoption in this country and 
abroad. 

The seismograph produces a record of ground vibrations 
-in the form of lines on photographic paper. It is capable 
of magnifying ground motions by as much as 250,000 
times. At Oak Ridge it records the passing of trains 
eight miles away as well as earthquakes on the opposite 
side of the globe. : 

Mexico is one of the best natural laboratories available 
for a study of the related problems of earthquakes and 
voleanoes. There are both active and recently extinct 
voleanoes and numerous earthquakes. Some of these 
earthquakes, in fact all that are in the volcanic regions, 
are unusual in that they occur at distances of around sixty 
miles below the surface. Just enough information has 
been accumulated in recent years to cause investigators 
to be considerably puzzled and extremely curious about 
the connection between these earthquakes and the vol- 
canoes. This curiosity was sharpened recently by the 


reported appearance in Mexico of a- new voleano in a 
region where such earthquakes have been occurring over 
a period of years. 


These investigations into the relationship of volcanoes 
and earthquakes mark an interesting cycle in seismologi. 
cal thought. The earliest theories of the origin of earth. 
quakes held that all earthquakes were caused by volcanoes, 
Subsequent opinions, based on new facts, held that al) 
earthquakes were caused by crust-distorting forces, anq 
that any relationship to volcanoes is purely coincidental, 
It now appears that the forces which produce earthquakes 
in certain areas may also cause volcanic eruptions. 

The installation of a high-sensitivity instrument in 
Puebla will previde an ideal opportunity, one of the few 
in the world, to study the day-by-day minor manifesta. 
tions of the forces causing earthquakes and volcanic erup- 
tion, contributing perhaps ultimately to the solution of 
the larger problem of the origin of mountains. 


THE SPEED OF CHEMICAL REACTIONS 


How the methods by which a chemist determines the 
speed of a chemical reaction can be effectively used in 
the fields of physics and biology was described by Dr. 
Henry. Eyring, professor of chemistry at Princeton Uni- 
versity, at the University of Louisiana in a lecture which 
is also to be delivered before local chapters of the honor 
society of Sigma Xi throughout the country. 

Dr. Eyring has developed improved formulas for pre- 
dicting reaction rates by use of thermodynamics, statis- 
tical mechanics and the quantum theory. These formulas 
can be applied, he pointed out, to such apparently unre- 
lated subjects as the flow of fluids, the velocity of sound 
and of nerve impulses, the light of luminous bacteria, the 
action of drugs and of enzymes. They bring a new and 
illuminating method of investigation into these fields. 

The- flow of fluids can be pictured as arising from indi- 
vidual molecules jumping from one equilibrium position 
to an adjacent empty one, just as in a chemical reaction 
the molecules jump from one position of equilibrium to 
another one, forming a new compound. The formulas for 
reaction rate successfully predict the velocity of flow of 
a liquid. When a liquid is compressed, some of the holes 
are squeezed out of it. The flow becomes more difficult. 
The liquid becomes thick—viscous. The piciure thus 
explains this well-known fact. 

When a sound wave travels in air, it must be passed 
on from molecule to molecule. Its speed is the average 
speed of the heat motion of the molecules. In water, the 
heat motion of the molecules is the same, but they are 
closer together. They bump each other more often, 80 
that the sound impulse is passed along about eight t:mes 
as rapidly as in air. 

A nerve impulse travels about one fifteenth as fast s 
sound travels in water. This is interpreted by Dr. Eyring 
as meaning that each molecule must make about fifteen 
tries to get the message over to the next molecule. The 
light emitted by luminescent bacteria is due to the cata 
lytic action of an enzyme. The catalyzing molecule, after 
bringing about the oxidation of the luciferin molecule, 
finds itself in an excited state and emits a quantum of 
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THREE IMPORTANT 


BASIC AGRICULTURAL TEXTS 


MILK AND MILK PRODUCTS. New third edition 


By C. H. Eckues, Late Chief, Division of Dairy Husbandry, Wities B. Comps, Professor of 
Dairy Husbandry, and Harotp Macy, Professor of Dairy Bacteriology, University of Min- 
nesota. McGraw-Hill Publications in the Agricultural Sciences. 397 pages, 6x 9, illus- 


trated. $3.50 


This well known, widely used text, which deals with both scientific data and practical meth- 


ods in the preparation of milk and milk products for the market, has now been thoroughly 
revised to cover advances in the subject made during the past seven years. At the same time, 
the authors have preserved the original plan and purpose of the preceding editions to give a 
comprehensive treatment of present-day knowledge of the chemistry and bacteriology of milk, 


of common dairy processes, of the manufacture of dairy products, of dairy testing, and of 


dairy calculations. 


FIELD CROPS 


By Howarp C. RATHER, Professor and Head, Farm Crops Department, Michigan State 
College. McGraw-Hill Publications in the Agricultural Sciences. 545 pages, 6x 9, illus- 
trated. $3.75 
In a stimulating narrative style the author of this book discusses the leading field crops of 
this country,-their place in its economic structure, their adaptation and distribution, their 
botanical classification, and the best cultural methods proved by experimentation. The book 


stresses practices and principles of enduring merit, and discusses varieties and the signifi- 


—_ of varietal improvement, rather than specific crop varieties of temporary or local sig- 
nificance. 


LIVESTOCK PRODUCTION 


By Waurter H. Peters, Chief, Division of Animal and Poultry Husbandry, University of 
Minnesota. McGraw-Hill Publications in the Agricultural Sciences. 450 pages, 6 x 9, illus- 
trated. $3.50 


This textbook for the first course in animal husbandry gives a survey of the knowledge essen- 
tial to an understanding of the problems and opportunities in livestock production. It cites 
the important products of the several kinds of farm animals and notes their applications to 
production. It contains brief statements of the origin, distribution, and characteristics of 
each of the important breeds and the methods used to improve them. It deals with the feed- 
ing, management and care, judging, and marketing of beef cattle, dairy cattle, swine, sheep 


and goats, and horses and mules. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, INC. 


330 West 42nd Street, New York, N. Y. Aldwych House, London, W.C.2 
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blue light. Temperature and pressure affect the intensity 
of the light in the same way they affect chemical reaction 
rates. Sulfanilamide reduces the light intensity and so 
does urethane. But the two together reduce the light less 
than does sulfanilamide alone, indicating that these two 
drugs are antagonistic and form a combination. 

From these studies of luminescence, Dr. Eyring expects 
a more detailed understanding of the action of drugs and 
of biological enzymes in general. 


VITAMINS 


VITAMIN or other dietary means of preventing and cur- 
ing now uncontrollable diseases, as we now control scurvy, 
pellagra and rickets, was predicted for the future in a 
Sigma Xi lecture at Purdue University by Professor C. 
A. Elvehjem, of the University of Wisconsin. 

Recent studies in his own and other research labora- 
tories of the twelve or more B vitamins furnish the basis 
for Professor Elvehjem’s forecast for the future of nutri- 
tional research. 

Lack of one of the newest B vitamins, folie acid, may 
be the cause of a blood disorder, a sort of white blood 
cell anemia, that develops occasionally in patients getting 
sulfa drug treatment and also sometimes without such 
treatment. The same condition develops in rats following 
treatment with certain sulfa drugs, and it also develops 
in monkeys deprived of the vitamin. The reason the rats 
get the condition seems to be that the sulfa drugs stop 
the growth of microorganisms in the rat intestinal tract 
which normally manufacture some of the B vitamins. 

In both monkeys and rats the white blood cell anemia, 
though induced by diet in the one case and by sulfa drugs 
in the other, ean be prevented by folic acid. The condi- 
tion may develop following twenty days of sulfa drug 
treatment becquse the patients had been on short rations 
of folie acid and could not stand further depletion by the 
drug of their reserve supply of this vitamin. ‘‘We can 
only speculate as to the importance of the other factors 
in human nutrition,’’? Professor Elvehjem concluded, 
‘*but I am willing to wager that equally important rela- 
tionships will develop. As research continues we may 
learn from it nutritional means of handling diseases which 
are uncontrollable today as readily as we now control 
scurvy, rickets and pellagra.’’ 

Biotin, inositol and p-aminobenzoic acid are other new 
B vitamins which the latest studies show may have sig- 
nificance in human nutrition, besides those with which 
biochemists, nutritionists and even lay persons are now 
familiar: thiamin, riboflavin, niacin, pantothenic acid, 
pyridoxine and choline. Two chemically unknown fac- 
tors needed by the chick for growth and feather produe- 
tion and one or more factors of significance in guinea pig 
nutrition complete the tally of now known B vitamins. 


ITEMS 


QUININE content of newly discovered cinchona stands 
can now be analyzed on the spot by a new portable device 
instead of sending bark samples to remote laboratories. 
The first four units have been shipped to South America 
to speed development of quinine sources and for inaugural 


tests under field conditions. Knowing that quinine 


Vow. 97, No. 251 


fluoresces or glows under ultraviolet light, Martin 8, 
Ulan, of Rutgers University, consultant to the Bry 
Office of Imports, went to work with his associates {, 
develop a machine that would make laboratory testing 
of cinchona bark unnecessary. Starting with an instr. 
ment used to test fluorescent minerals, the galvanometo 
was dispensed with and a set of tubes each containing , 
different strength of quinine solution substituted; ea¢) 
with a different degree of fluorescence. By comparing 
these with an unknown sample the quinine content ea) 
be calculated. This test, conducted in a few minutes jy 
the heart of the jungle, is expected to be nearly as accy. 
rate as more complicated laboratory procedures. Simple 


instructions included with the new device can be followed] 


by a layman without technical training. 


‘*STRIKING clinical improvement’? in nine out of ten 


patients suffering with ‘‘ shipyard eye’’ has been achieved 
by injections into the veins of blood serum from other 


patients already recovering from the eye condition, isi 


reported by Dr. Alson E. Braley and Dr. Murray Sanders, 
of New York, in the Journal of the American Medical 
Association. The group of cases treated is small and 
further studies with control cases are needed before con- 
valescent serum can be accepted as a cure for the conii- 
tion. However, since this ailment is occurring in gi. 
demics in industrial areas in many parts of the country, 
and since no other treatment has materially shortened the 
course of the disease, it is felt that attention should be 
ealled to the possibilities of convalescent serum treatment. 
Seven of the ten patients were ‘‘clinically cured,’’ six 
of them in forty-eight hours. In two others the normal 
course of the disease was shortened and corneal changes 


possibly aborted. One case is classed as a failure because § 
adequate information following treatment could not be J 


obtained. 


PLASTIC lithographic printing plates, made from poly. 
vinyl alcohol resin, are reported to be in use in the Army 


for printing colored maps and other military documents, | 
and in mobile field printing units. Their use saves from § 
three to eight times their weight in critical aluminum and J 


zine. The development came about through the use of 
polyvinyl alcohol as a coating on zine to improve the 
printing quality of the metal. It became apparent that 
the actual printing was from the plastie and not the 
metal, and that other material could as well be used for 
the base as zinc and aluminum. In the new plate the 
base is paper impregnated with the polyvinyl alcohol resin 
which gives it the required strength and stability. It is 
waterproofed with a coating of another resin. Two 
sheets are then laminated to form the base, and the print 
ing surface coated with the polyvinyl alcohol resin. Crea- 
tion of the printing image is the same as with metal. 
The resin plastic is sensitized with bichromate of ammo- 


nia. It is exposed to light, treated with the developing | 


ink, developed in water and etched, and is then ready for 
use in the press. The development of this plastic for 
lithograph printing plates was carried out in the labora 
tories of the du Pont Company, and the plates are made 
by a Boston company. The Army at present has pre 
empted the entire output, but it is expected will be avail: 
able at a later date to the printing trade. 
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FLIGHT PREPARATION TRAINING SERIES 


Published under the Supervision of the Training Division, 
Bureau of Aeronautics, U. S. Navy 


Mathematics for Pilots 
157 pages, 44 x 7%, illustrated. 75¢ 

(overs the algebra, geometry, and trigonometry that 
A feature of the book is the 
large number of problems taken from navigation and 
principles of flying. <A review of arithmetic is included 
to insure quick and automatic use of fundamental op- 
erations. The need for speed and accuracy is stressed 


throughout. 


Physics Manual for Pilots 
229 pages, 44 x 7j, illustrated. 90¢ 


Gives a condensed treatment of most of the topics in- 
suded in a standard high school physics text. All 
fundamental principles needed by the pilot are dis- 
assed. Units requiring the smallest amount of mathe- 
maties are given first so that a student taking a mathe- 
matics refresher course at the same time can use the 
nathematies review in his physics class. 


Principles of Flying 
338 pages, 44x illustrated. $1.50 


Aims to acquaint the student with the basic principles 
involved in flying, including the rudiments of airplane 
construction. The book presupposes knowledge of only 


m the most elementary mathematics and physics, and is 


written, as far as possible, in nontechnical language. 


The Effects of Flight. 


Mental and Physical Aspects 

120 pages, 44 x 73, illustrated. 60¢ 
Explains the causes of the many physical sensations 
which the aviation cadet encounters for the first time in 
his flight training. Psychological reactions, which have 
been responsible for many ‘‘washouts,’’ are dealt with, 
and the fear of the check pilot and the cure for this are 
discussed in some detail. 


Operation of Aircraft Engines 
206 pages, 44x 7i, illustrated. 90¢ 


Explains the operation of the internal-combustion en- 
gine, pointing out the refinements which make it pos- 
sible to adapt it for use in airplanes, where decreased 
Weight and inereased horsepower are essential. The 
book teaches the student how to recognize the first signs 
of engine trouble and tells him what to do about it. 


Aerology for Pilots 

107 pages, 83x11, illustrated. $1.25 
What the pilot should know about aerology. Emphasis 
is placed upon understanding of weather reports (fore- 
casts, weather maps, and sequence reports) and the per- 
sonal weather observations necessary to find favorable 
flying conditions and avoid or conquer weather hazards. 


AIR NAVIGATION 


Part I. Introduction to Earth 
79 pages, 83x11, illustrated. $1.00 

Designed to orient naval aviation cadets to navigation 
that may encircle the earth. The book gives an over-all 
view of the earth as a sphere, of place relationships of 
war zones, of general and climatic considerations under- 
lying strategy, and something of the strategic signifi- 
cance of military objectives. 


Part II. Introduction to Navigation 
81 pages, 8} x11, illustrated. $1.00 


Covers the basic fundamentals of navigation technique. 
There is a detailed explanation of the various types of 
map projections, an understanding of which is essential 
for plotting courses. Emphasis has been placed upon 
the importance of thorough knowledge and accuracy. 


Part III. Dead Reckoning and Lines 


of Position 
60 pages, 83x 11, illustrated. $1.00 


Introduces some basic applications of the fundamentals 
covered in the first two volumes. It explains how the 
aerial navigator records the progress of his plane over 
the surface of the earth, and describes certain methods 
used to check the estimated position of the plane during 
flight, and the manner by which the effects of air cur- 
rents on the movement of a plane can be determined. 


In Preparation 
Navigation Instruments 
Relative Movement 
Contact Flying 


Nautical Astronomy and Celestial Navi- 
gation 


Part IV. 
Part V. 
Part VI. 
Part VII. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, INC. 


30 West 42nd Street, New York, N. Y. 


Aldwych House, London, W.C.2 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THOMAS JEFFERSON 


CoN.URE up in your mind’s eye five images of Thomas 
Jefferson, whose birth on April 13, 1743, two hundred 


years ago, is being celebrated this year. Stand them side 


by side. In the center is Jefferson the lawyer, statesman 
and public servant. To the right is Jefferson the music- 
lover, violinist and singer, and Jefferson, the horseman 
and lover of outdoor sports. To the left stands the scien- 
tist and inventor, and also the landowner and farmer. 
These five Jeffersons together constitute the man whom 
history records as one of the most versatile persons in 


_ America’s early days. His music and his horsemanship 


were his recreation. His inventions were his hobby. His 
‘*tranquil pursuit of science’’ was, to use his own words, 
his ‘‘supreme delight.’’ He inherited nearly 2,000 acres 
of land and added another 3,000 by purchase. His father- 


in-law left him a 5,000-acre plantation to manage as an 


additional farming activity. 

As a scientist Jefferson was interested in many 
branches: geography, geology, botany, zoology, medicine, 
agriculture, chemistry and the natural sciences. The prac- 
tical side of all these appealed to him. He once wrote, ‘‘T 
have wished to see chemistry applied to domestic objects, 
to malting, brewing, making cider, bread, butter, cheese, 
soap, and the incubation of eggs.’’ 

Although the subject had not yet been named, Jefferson 
was a great early paleontologist. The fossil remains and 
the bones of prehistoric animals delighted him. He se- 
cured a number of the bones of an animal about the size 
of a bull moose found in a cave in Virginia. Because they 
included a large claw he called the animal the ‘‘ big-claw’’ 
or Megalonyx. The bones were sent to Philadelphia and 
the animal ‘‘reconstructed.’’ They are still there with 
the Academy of Natural Sciences. The animal was a 
giant ground sloth, extinct for some 30,000 years. 

Jefferson collected many prehistoric bones through 
friends in Ohio, Kentucky and elsewhere. His great inter- 
est in paleontology was awakened by his contacts in Paris 
with leading scientists; in the days when Jefferson repre- 
sented the United States Government there, Paris was the 
center of the sciences, particularly botany and zoology. 

Thomas Jefferson, while president and at other times, 
seems to have had a keen sense of the important part sci- 
ence would play in the future of the American nation. 
His foresight is responsible for much of the scientific 
work done by the Government then and later. He is 
eredited with being the originator of the patent system. 
The idea of a National Bureau of Standards is in a report 
by him to Congress in 1790. The report suggests plans 
for establishing uniformity in the coinage and weights 
and measures of the United States. 

In 1806 President Jefferson recommended a coast sur- 
vey, on which the Congress took favorable action in 
February 1807. The continuation of this survey work is 
carried on by the Coast and Geodetic Survey. Other 
recommendations had much to do with the establishment 
later of the Naval Observatory, the Hydrographic Office 
and the Weather Bureau. 


Further evidence of Jefferson’s great interest in the 


sciences is shown by two exploratory trips which he made | 


possible. He sent Colonel Zebulon Pike to explore the 
peak that now bears Pike’s name. He asked the Congrogg 
to authorize the expedition of Lewis and Clark. He paiq 


from persorial funds $2,500 to help finance the trip. The @ 


report of these two men, made from their notes written 
daily while traveling up the Missouri River and crossing 
to the Pacific, is filled with scientific observations result. 
ing from instructions received by them from the Presgj- 
dent. 

Jefferson as an inventor never took out a patent, In a 
large measure he is responsible for the creation of the 
U. 8S. Patent law and he was the first administrator of the 
law. Under it patents were issued by a board composed 
of the Secretary of State, the Secretary of War and the 
Attorney General. He was Secretary of State and chair. 
man of the board. The work in connection with patenting 
was carried out in the State Department and the books 
and records kept there. Jefferson and his contemporary 
inventor, Benjamin Franklin, both decided to contribute 
their inventive genius to their country and to their fellow- 
men as they contributed their abilities in affairs of state. 

Scientific principles were the basis of many of Jeffer- 
son’s inventions. The moulding board of a common plow 
may not seem to be scientifie, but it is. Jefferson sought 
a proper shape to turn the soil with the least effort, to 
break the soil properly, aerate it, and to cover the turned- 
in vegetation to add humus to the land. It was certainly 
regarded as a scientifie achievement by several French 
scientific societies which awarded him honors for his 
invention. 

His pedometer sounds more scientific. With it a dis- 
tance could be measured roughly by walking it. A re- 
cording instrument was carried in the watch pocket. A 
tape led from the instrument through a hole in the bottom 
of the pocket, down ‘‘ between the breeches and drawers’’ 
to a knee band. This recorded every step taken, by one 
leg at least. 

Jefferson’s ‘‘whirligig’’ chair may not be a scientific 
device, but it was an important invention. It is the great- 
great-grandfather of all the swivel chairs for which Wash- 
ington is famous and without which perhaps modern gov- 
ernments could not exist. A combination walking-stick 
and outdoor seat did not prove as prolific.: His hemp 
machine for breaking and beating hemp into fiber is one 
of his greatest inventions. 

Architecture is a science. Jefferson’s great work as an 
architect was the designing of the original buildings of 
the University of Virginia, still standing and in use. It 
is his greatest memorial. Monticello, his home, is also his 
work. American people are familiar with its outline, % 
it is now on one face of the new Jefferson five-cent piece. 


SEARCH FOR AN ANTIMALARIA CHEMICAL 

A GREAT push to find a chemical remedy for malaria 
‘¢which will not have the deficiencies of quinine, plas- 
mochin and atabrine’’ is going forward, was reported by 


Colonel Paul F. Russell, of the Medical Department of ° 
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SEARCH 


Because they satisfy the most exacting 
requirements, ‘Roche’ vitamins are the 
choice of many scientists engaged in re- 
search. 


The dependable purity and unexcelled 
standard of quality of ‘Roche’ vitamins 
are backed by years of experience in 
vitamin research and manufacture. 


THIAMINE HYDROCHLORIDE 
RIBOFLAVIN 
NICOTINIC ACID 
NICOTINIC ACID AMIDE 
PYRIDOXINE HYDROCHLORIDE 
CALCIUM PANTOTHENATE | 
ASCORBIC ACID 
a-TOCOPHEROL ACETATE 


“ROCHE’ 


HOFFMANN-LA ROCHE, INC. 
Vitamin Division 
ROCHE PARK, NUTLEY, N. J. 
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the U. 8. Army in the Herman M. Biggs Memorial Lecture 
at the New York Academy of Medicine. 

‘*The need is apparent,’’ he said, ‘‘when it is recalled 
that not one of this trio will cure with certainty, not one 
is a true prophylactic drug, and not one is of much value 
in the control of community malaria. It seems reasonable 
to hope that a more effective antimalarial will be devel- 
oped in the not too distant future. ’’ 

He pointed out that notable progress in controlling 
malaria even in tropical villages has been achieved with 
pyrethrum spraying. Experiments in rural South India 
in 1942 proved that the chain of malaria infection can be 


_ broken by this method in typical small villages at a per 


capita cost of about five cents a year, which is economic- 
ally feasible even in India. The method consists in weekly 
spraying of huts, cowsheds and outbuildings where the 
malaria-carrying mosquitoes tend to remain. 

Colonel Russell stated later that malaria kills at least 
3,000,000 persons throughout the world each year and 
there are at least 300,000,000 cases of malarial fever. In 
such areas as Burma, New Guinea and the Solomons, 
malaria is by all odds the greatest disease hazard to our 
troops and is in some places a greater menace than the 
enemy. He continued, ‘‘it seems incredible that malaria 
still can be so great a scourge, for it is a preventable dis- 
ease regarding which we possess as complete knowledge as 
for any human malady. There have been devised potent 
weapons for treatment and control. But malaria persists, 
of all diseases to-day probably the most effective barrier 
to prosperity, contentment and health. What a paradox! 


Man, with his incredible machines and his streamlined sci- 


ence, stricken each year in millions because he fails to 
outwit a mosquito carrying Death in its spittle! ’’ 


RADIO-QUALITY QUARTZ CRYSTALS 

NuMBER ONE strategical mineral problem at present is 
a domestic source of supply of quartz crystals suitable for 
radio equipment and other electrical uses in the war effort. 
Radio is the life line of the armed forces. Battle move- 
ments of soldiers, sailors and airforces depend upon it. 
Dependable instruments in which crystals are used must 
have crystals of the finest quality. 

Brazil and other South American countries are the 
sources of the present supply. In the United States there 
are plenty of quartz crystal deposits, but satisfactory 
erystals for electrical uses had not been developed from 
them in pre-war days. An intensive search is now heing 
made by the U. 8. Geological Survey, the Bureau of Mines 
and other agencies, to locate quartz crystals with the 
necessary properties. Results of the search are promising, 
ulthough specific information will not be released until 
after the war. The best prospects appear to be in the 
erystals found in North Carolina, Virginia, Arkansas and 
California. The western mountain states are being 
searched as well. 

Not all quartz crystals, regardless of their general re- 
semblance, are usable in electrical work. They must be 
first cut, and then carefully tested in well-equipped \abora- 
tories for their electrice] properties. . Size and appearance 
are, however, important factors. To be usable they should 
be at least an inch in diameter and over two inches long. 
They should be clear, and free from fractures and dis- 
colorizations. 


Quartz crystals are used in microphones, and as electric 


filters and oscillators. The so-called piezo-electric quartz ja 


crystal vibrates as an electric charge on its surfa%e ogci). 
lates. The constancy of the rate of vibration is remark. 
able. It is more constant than the pendulum on a high- 
grade astronomical clock. A crystal of good quality kept 
at a constant temperature will not vary two seconds in 
ten days. It is this reliability that makes it essential ag 
an electric oscillator. 


ITEMS 


Foop crops for production in 1943 are more important 
at the present moment than guayule plantings for rubber 
in 1945. Since the recommendations of the Baruch com. 
mittee were issued urging a greatly increased guayule rais. 
ing program, the situation has changed. ‘‘The need for 
the maximum food production has become more pressing, 
and the outlook for synthetic rubber has become some. 
what clearer,’’ is emphasized by Secretary of Agriculture 
Wickard and Rubber Director Jeffers. Both feel thai it 
is not desirable to use any large quantity of land for 
planting the rubber plant this year as the first rubber 
yield would not be until two years from now. Not only is 


the land needed for food crops but the manpower is | 


needed also. The Department of Agriculture is planning 
to have plenty of guayule planting stock available in the 
nurseries in case a further survey shows by mid-summer 
that emphasis should shift again to rubber production. 


‘*THERMOPLASTICS, like their thermosetting cousins, 
perform many necessary functions in electrical equipment, 
and the technical apparatus of the electronic world of the 
future wil) be served both by the material with which we 
are familiar, and by newer and better ones,’’ according to 
H. K. Nason of the Monsanto Chemical Company who 
spoke at the Pittsfield, Mass., meeting of the American In- 
stitute of Electrical Engineers. These plastics are now 
serving many useful purposes in electronics, he continued, 
but much work is being done in industrial and other lab- 
oratories to develop a thermoplastic that will meet the full 
needs in the’ electronics field. This requires material 
which can be used in situations where high temperatures 
are encountered, and plastics that will not ‘‘creep,’’ 
better known as cold-flow. The progress being made will 
not be reported upon until after the war. 


Vicrory gardeners who have heavy ¢lay soil to contend 
with may be able to improve its texture by the addition 
of sifted anthracite coal ashes and at the same time dis- 
pose of the ashes. Coal ash, it is pointed out, improves 


only the physical state of the soil; it is not a fertilizer. @& 
And only anthracite ashes are safe to use. Clay soils are J 


sticky when wet, and hard when dry. Coal ashes will de 
erease the stickiness and help prevent the hardness. The 


amount to use depends upon the soil, but ordinarily two § 


inches of ashes plowed or spaded into six inches of the 
topsoil is sufficient. The ashes and soil should be well 
mixed. Vegetables, flowers and grasses will grow better 
in soil so treated and the labor of taking care of the 
garden is lessened. Sandy soils are also improved by 
anthracite ashes. Their moisture retention properties 4" 
increased. In this the ashes have an effect similar to that 
of human. 
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A New Text Establishes Its Leadership 


HOWE’S 


INTRODUCTION PHYSICS 


By HarLteEy Howe 
Professor of Physics, Cornell University 


559 pages, 6 x 9, 483 illustrations. $3.75 


Although published less than a year ago, this highly successful text is already in 
its fourth large printing, and has been widely adopted in specialized Service train- 
ing courses as well as in regular academic classes. Institutions which have 


adopted the book include: 


University or Akron Decatur, Miss., Junior College Mississippi State Col. for Women 
Albertus Magnus College De Paul University *University of Nevada 

Albany State Teachers College Detroit Institute of Technology *Norwich University 

Armstrong Junior College Findlay College University of Omaha 

Baldwin Wallace College Florida State College for Women Parsons College 

Bowling Green State University Grinnell College Richmond, Ky., State Teachers Col. 
Bucknell University George Washington University . University of Richmond 

California Polytechnic School Georgia School of Technology Rochester, Minn., Junior College 
Canyon, Texas, State Teachers Col. Goucher College University of Rochester 

Cedar Crest College Green Mountain Junior College St. Lawrence University 
*Centenary College Hamilton College San Bernardino Junior College 
University of Cincinnati Harvard University Stanford University 

The Citadel Hobart College ’ *Syracuse University 

Citrus Junior College Illinois Institute of Technology *Utah State College — 

*Clemson College *Iowa Wesleyan College Vassar College 

*Concordia College James Millikin University University of Virginia 

Connecticut College McPherson College Wheaton College 

Cornell University *University of Minnesota 


* Used in the Army Air Force Training Program. 
y 


Teachers like Introduction to Physics because: 


--it states physical laws in rigorous but non- —it incorporates more ‘‘modern physics’’ in 
mathematical terms the traditional organization of a first :ourse 
—it illustrates physical principles from the —it encourages the student to ask questions 

student’s daily experience and to think for himself 


—it includes a wealth of tested exercises, ques- 
tions, examples, problems, and illustrations. 


Send for a copy on approval 


BOOK COMPANY, INC. 


330 West 42nd Street, New York, N. Y. Aldwych House, London, W.C.2 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE AMERICAN CHEMICAL SOCIETY 

THE general staff of one of the most important divi- 
sions of American scientific and industrial war effort, 
gathered in Detroit on April 12 for the annual spring 
meeting of the American Chemical Society. For five 
days they will discuss accomplishments up to now, and 
plan future campaigns. 

Rubber, high-octane gasoline, steel and the light metals, 
new anti-malarial drugs, foods and their vitamins—these 
and other equally war-significant subjects are up for dis- 
eussion. A great many of the newer discoveries in chem- 
istry, as in other sciences, are not to be discussed 
publiely ; but there are plenty of nonconfidential facts and 
data to make a very full week’s business for the several 
thousand members of the society who will be there. There 
are so many papers to be presented—some 325 altogether 
——that it was necessary to divide the meeting into 15 sec- 
tion to permit them all to be heard and discussed. 

Honors for long campaigning and medals for distin- 
guished service will not be lacking. A feature of the 
Wednesday afternoon general session will be the presen- 
tation to 14 veteran chemists of special diplomas certi- 
fying 50 years of continuous membership in the society. 
At the same session the Borden Award in the chemistry 
of milk will be presented to Dr. Earle O. Whittier, of the 
Bureau of Dairy Industry, U. 8S. Department of Agri- 
culture. Professor Herbert E. Carter, of the University 
of Illinois, will receive the Eli Lilly Award in biochem- 
istry. 

Spoils of war will be on display—a great array of 
chemical patents owned in enemy countries, which have 
been seized by the Alien Property Custodian and are now 
available for use by American industry on the payment 
of a nominal fee. The custodian has guaranteed protec- 
tion to any American user, against possible legal action 
by their present owners after peace has been concluded. 
There seems to be especial interest at the present time in 
patents on drugs and textiles. The intense preoccupation 
with dyestuffs, that marked chemical thinking in World 


_ War I days, is notably lacking now: in the quarter-cen- 


tury between the two wars America achieved chemical 
independence in that field. 


A NEW SYNTHETIC RUBBER 

THE development of a new kind of synthetic rubber 
which will help meet essential war needs has been an- 
nounced by the Bell Telephone Laboratories. This new 
material, christened ‘‘Paracon,’’ looks and feels like 
ordinary rubber, has a high resistance to damage by oil 
or gasoline, and is superior to natural rubber in resistance 
to heat, light and oxidation. It is inferior to natural 
rubber in resistance to steam, alkalis and acids. 

In the raw state, Paracon is unusually adapted to 
moulding into intricate shapes, It is useful not only as 
a replacement for rubber, but in particular as for mate- 
rial for special application where its combination of 


unique properties is required. The aircraft industry j, 
an example. 

Paracon can be derived from agricultural products anq 
coal products, or from coal and petroleum sources, }; 
can therefore add to the present supply of rubber substi. 
tutes without interfering with the production of those 
already under way. 

Synthesis of Paracon was accomplished by Dr. ©, g. 
Fuller and Dr. B. 8. Biggs and their associates in the Bel] 


Telephone Laboratories. Several months ago, after Para. @ 


con had been demonstrated practicable at the laboratories, 


information was made available to the Baruch Rubber 


Committee and the War Production Board. Details ag to 
the process involved were turned over to several chemical 
manufacturing companies to enable quantity production, 
and the Resinous Products and Chemical Company is now 
producing Paracon. 


AIR PLANE TESTING TUNNEL AT 
WRIGHT’S FIELD 


MANUFACTURED gales with velocities up to 600 miles an 
hour and controlled temperatures down to 67 degrees be- 
low zero Fahrenheit are expected in a new aircraft testing 
tunnel to be built soon at Wright Field. The giant air 
conditioning plant is being asesmbled under the direction 
of J. G. Bergdoll Jr., chief engineer of the York Ice 
Machinery Corporation. It will produce four million 
cubic feet of refrigerated air a minute. A man in ordi- 
nary winter clothing could survive only a few minutes if 
he were placed directly in the path of the refrigerated air 
stream. Even if his body could withstand the 600-mile 
force of the gale, he would be frozen stiff in a few 
minutes. 

The tunnel will be shaped like the letter ‘‘O’’ and will 
be 600 feet long. The gale will be made by a 40,000 
horsepower motor. The rapidly moving air will pass 
through cooling coils in which are circulated tons of a cal- 
cium chloride solution chilled to 40 degrees below zero by 
two giant refrigeration machines. These cool the air to 
seven degrees below zero. 

Mr. Bergdoll stated that in making a stratosphere test, 
models will be placed in a steel compartment in the throat 
of the tunnel, an airtight door closed, and air pumped out, 
lowering the pressure to stimulate atmospheric conditions 
at various altitudes. It will be lowered from the normal 
sea level pressure of 14.7 pounds per square inch to less 
than 2.7 pounds, to simulate pressures found at altitudes 
of above 40,000 feet. In the new wind tunnel, tempera 
ture of the air stream drops naturally from seven degrees 
below to 67 degrees below zero as the tunnel narrows 
down from its widest part in the center to the smallest 
opening at the throat. This narrowing has the effect of 
transforming static into velocity pressure. It actually 
lowers the pressure while the speed of the gale is in- 
creased, resulting in a terrific temperature drop without 
the need for additional refrigeration equipment. 
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THE VERTEBRATE EYE 


AND ITS ADAPTIVE RADIATION 


By Gordon Lynn Walls 
«jt should certainly be read by all biologists including medical 
men, interested in visual problems,”—Nature 
qt is a ‘must’ book for every biologist, whatever his spe- 
cialty."—Journal of Mammalogy. 


“Never before has so much light been shed at one time on an 
animal organ... a tremendously interesting and valuable 
pook.’—American Naturalist 


Published 1942. 785 pages, 197 figures, $6.50 


Orders sent postpaid within the continental 
United States upon receipt of remittance. 


CRANBROOK INSTITUTE OF SCIENCE 
Bloomfield Hills, Michigan 


LaMOTTE OUTFIT 


for determining 


Available Phosphorus 


This soil testing outfit represents the most 
recent development in determining available 
phosphorus in soil and gives the result in 
pounds per acre. A test can be accurately 


Motte Soil Handbook. Price $12.50 F.O.B. 
Baltimore. 


LaMotte Chemical Products Co. 


Dept. “H” Towson, Baltimore, Md. 


DIFCO 


Bacto-Agar 


Bacto-Agar is a purified Agar prepared from 
domestic material. In the manufacture of 
Bacto-Agar extraneous matter, pigmented portions, 
and salts are reduced to a minimum, so that the 
finished product in the form of fine granules will 
dissolve rapidly, giving clear solutions. 


Bacto-Agar is distributed only for use in 
bacteriological culture media upon proper 
certification by the purchaser. 


Bacto-Asparagine 
Bacto-Asparagine is a purified amino acid 


widely used in synthetic culture media and in the 
| preparation of tuberculin. 


| Specify “DIFCO” 


THE TRADE NAME OF THE PIONEERS 


In the Research and Development of Bacto-Peptone and 
Dehydrated Culture Media. 


DIFCO LABORATORIES 


INCORPORATED 
DETROIT, MICHIGAN 


For Laboratory and 
Demonstration: 


Hylo #1 Melting Furnace, Cru- 
cibles, Assay Scorifiers, Muffies, 
Tongs, Asbestos Mittens, Anneal- 
ing Ovens. 


Dealer and Manufacturer 


ALEXANDER SAUNDERS 
95 Bedford Street New York, N. ¥. 


Professor of Mathematics desired by 
New England college, to assume duties 
July Ist, 1948. Address Box OBR, 
SCIENCE, Lancaster, Pennsylvania. 


THE SCIENCE PRESS PRINTING CoO. 


PRINTERS OF 
SCIENTIFIC AND EDUCATIONAL JOURNALS, 


MONOGRAPHS AND BOOKS 
Correspondence Invited 
LANCASTER, 


SPRAGUE DAWLEY, 
Pioneers in development of the standard laboratory rat 


Madison, Wisconsin 
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HIGH-SPEED METHOD OF SAWING HARD 
AIRCRAFT METALS 


AIRCRAFT metals are being sawed at extremely high 
speeds by a new method was announced by Arthur A. 
Schwartz, of the Bell Aircraft Corporation, at the Mil- 
waukee meeting of the American Society of Tool Engi- 
neers. 3 
Engineers started with a wood saw on which the blade 
travels 12,000 feet per minute. After making some car- 
bon steel blades, they experimented with such factors as 
temper and set of the teeth. Results were surprising. 
‘*We cut non-ferrous materials and ferrous materials,’’ 
Mr. Schwartz said, ‘‘soft steels and very hard steels, in 
fact, the harder the steel, the easier it cuts.’’ 

Two half-inch pieces of armor plate are sawed by the 
new device at one time. Heut generated by friction of 
the saw teeth is so intense that the metal is melted and 
most of it turns into gas. 

Eighteen such saws are now in use at Bell Aireraft for 
such operations as trimming of aircraft metals, and mak- 
ing boiled plate dies. ; 

Mr. Schwartz also suggested that cutters, used to mill 
aircraft metals, can be made faster, cheaper and better. 
He stated that six out of seven teeth on the large multi- 
bladed miiling cutter comnjonly in use should be removed. 
Only four teeth are needed. With each taking a healthy 
bite, faster production and smoother finish results. This 
simplified machine also removes the old problem of not 
having enough power. Pounds of critical high-speed steel 
are saved; cost and time are saved; and the cutter lasts 
longer at faster speeds. 

To further conserve high-speed steels and carbides and 
speed production, Mr. Schwartz recommended that engi- 
neers use a wider selection of cutting materials for metal 
working. Cast alloys have not been used as much as they 
should, he asserted. Tantung, one of the alloys, is now 
giving better results in certain phases of aircraft pro- 
duction than the usual highspeed steel or carbide. 


ITEMS 

MAGNESIUM in major quantities, can be obtained from 
an immense deposit of dolomite near Las Vegas, Nev., in 
the Boulder Dam area, according to the U. S. Bureau of 
Mines. It has developed a process for converting the 
dolomite (a magnesium-containing limestone) into mag- 
nesia, and also an electrolytic method for extracting the 
pure magnesium from the latter compound. Sufficient 
engineering data are already in hand to justify the erec- 
tion of a small commercial-scale plant to process the dolo- 
mite and thus pave the way for full development of the 
great beds by private industry. One privately owned 
plant already operating in the vicinity is using magnesite 
that has been hauled more than 1,000 miles by a round- 
about route from another dolomite deposit in Nevada, 
and it is believed that the expense of delays thus involved 
might be obviated through the development of magnesite- 
producing establishments at the Las Vegas site, where 
available dolomite amounts to an estimated 400,000,000 


tons. 
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WakrM yellow radiance is given off by a new fluorescey, 
material which possesses the power of absorbing inyisi}), 
ultraviolet rays and transforming them into visible light, 
It is expected to have wide application in the futur 
lighting of homes, stores, factories and theatres, Th, 


yellow glow is more agreeable to many persons than the § 


harder, bluish-white light produced by most present 
fluorescent lamps. ‘‘The new material not only produce 
a light of a radically new color, but it also retains, unlike 
previous fluorescents, the power to emit light even if the 
materials contain impurities in the form of iron o, 
nickel.’’ The announcement was made by the American 


Optical Company, in whose laboratory the new discovery J 
was made by Dr. W. A. Weyl, a member of the researc) ! 


staff and professor of glass technology at Pennsylyanig 
State College. The substance glows without the addition 
to its composition of an activating agent like manganese, 
a necessary element in present fluorescents.’’ Zine oxide 
and vanadium pentoxide, combined by a controlled low. 
temperature heating process, are used in the new fluores. 
cent substance. The material may be made more eeo- 
nomically and easily in comparison with those previously 
discovered. It is still a laboratory development and not 
yet available to the public. 


A BETTER vaccine for protection against typhoid fever 
may result from research at the Biochemical Research 
Foundation of the Franklin Institute, reported by Dr. 
Ellice McDonald, director, in his annual report of the 
Foundation’s activities. “Using chemical and physical 
methods to split the typhoid fever germ into many por- 
tions, the scientists obtained some starch-containing frac- 
tions of typhoid fever germs which were non-poisonous to 
mice. These fractions are believed to be the outer cover- 
ing of the typhoid germs which normally serve to protect 
the germs against the white blood cells of the body’s 
defenses. The outer covering of the germ also contains 
the substance, called antigen, against which the body 
develops specific defense mechanisms called antibodies. 
Isolation of a non-poisonous, antigenic substance from 
the germs may mean that this substance can be used as 4 
vaccine against typhoid fever, instead of the whole germ. 


JAPAN has one of the richest sources of high-grade 
toluene, raw material for TNT, in the oil from the great 
fields in Borneo, is stated by B. Orchard Lisle in the new 
issue of Army Ordnance. Mr. Lisle was formerly a0 
editor of technical oil journals, and is now with the U. 8. 
Army Air Forces. Bornean erude oil is exceptionally 
high in toluene content, he states, and extraction with 
equipment now operating in Japan is easy. It is prob- 
able that the Japanese are already using at least some 
of the oil from Borneo, for the wells there are relatively 
shallow and easily re-drilled; and it is not certain that 
during the first rush of the Jap invasion they wer 
thoroughly demolished. The foresighted enemy planners 
also had oil-field experts openly in training for the cot 
quest which they as openly stated they intended 10 
undertake. 
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NEW WILEY BOOKS 


EMOTION IN MAN AND ANIMAL 


By PAUL THOMAS YOUNG, Professor of Psychology, University of Illinois. 


A new book that offers authoritative material, for study and discussion, on emotion, attitudes and motives, and pre- 
sents sound psychological doctrines on these subjects. It is intended to promote an understanding of the individual. 
The data presented are of great importance for students of child psychology, education, anthropology, physiology, 


social and experimental psychology, and allied fields. 
Approx. 415 pages; 6 by 9; Probable price, $3.50 


ORGANIC SYNTHESES, Collective Volume Il 


Edited by A. H. BLATT, Queens College, Flushing, New York. 


This volume contains in revised form the material which appeared in the annual volumes 10 through 19 of ‘‘ Organic 
Syntheses.’’ Modifications and improvements in procedures are incorporated, and eleven procedures not appearing 
in the single volumes, have been added. Advances in methods are recorded. This book is of prime importance to 


organic chemists engaged in research. 
Approx. 686 pages; 6 by 9; $6.50 


ELEMENTARY QUANTITATIVE Ai: 4LYSIS 


By CARL J. ENGELDER, Professor of Analytical Chemistry, niversity of Pittsburgh. 


For elementary training in quantitative analysis. In this edition the book has been thoroughly revised and brought 
up to date. It constitutes a compact, simple, brief presentation of the subject, with well-arranged problem sets and 


review questions. Theory is correlated with laboratory work. 
Third Edition: 312 pages; 6 by 9; $2.75 


ELEMENTARY QUALITATIVE: ANALYSIS 


By BRUCE E. HARTSUCH, Associate Professor of Chemistry, Michigan State College. 


The subject matter of this book is suitable for use in beginning courses in qualitative analysis. The material is 


written in a readable and understandable style, with detailed, step-by-step solutions of illustrative problems. Lab- 
oratory directions are included. 
Approx. 294 pages; 7§ by 103; Probable price, $2.50 


FUNDAMENTALS OF SOIL SCIENCE 


By 0. E. MILLAR, Professor of Soil Science, and L. M. TURK, Associate Professor and Research Associate 
in Soils; both at Michigan State College. 


This book offers a comprehensive treatment of the present knowledge of soils and the relation of the utilization of 
soil to other human activities, for use in the introductory course in soils. The material includes both the practical 
or applied aspects, and the fundamental principles concerned in the chemical, physical, and biological soil processes. 

he discussions include the latest scientific knowledge and developments in the subject. 
462 pages; 6 by 9; $3.75 


JOHN WILEY & SONS, Inc., 440-4th AVE., NEW YORK. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


GOLD DISCOVERED IN THE SUN 


Dr. CHARLOTTE E. Moork, of Princeton University Ob- 
servatory, and Dr. Arthur 8. King, of Mt. Wilson Astro- 


physical Laboratory, reported at.a meeting of the Astro- - 


nomieal Society of the Pacific that evidence of gold in 


the sun has been obtained for the first time. The dis-- 


covery of gold makes a total of 66 elements positively or 
tentatively identified in che sun out of the 90 found so far 
upon the earth. The evidence depends chiefly upon the 
fact that one of the strongest radiations or spectrum lines 
emitted by gold in the form of a glowing vapor agrees 
closely in position with a weak unidentified line in the 
spectrum of the sun. 

it was already known that gold is so scarce in the sun 
that only the strongest lines observed in the laboratory 
would be likely to appear as very weak lines in the solar 
spectrum. Unfortunately, the strongest gold line of all 
— its so-called ultimate line—is hidden from view in the 
solar spectrum by the powerful ozone absorption bands of 
the earth’s upper atmosphere. So little was known about 
the remaining strong lines of gold that occur in the ob- 
servable parts of the solar spectrum that it was useless to 
attempt their identification. 

The situation until two years ago was somewhat similar 
to that of a miner who has a map showing the location of 
several dozen veins of gold within a huge mountain side, 
ail of which are very thin with one exception. He would 
like to bore for this single rich vein, but he does not know 
which one it is. 

However, when the results of an investigation of the 
sensitiveness of lines in the goid spectrum became avail- 
able in 1941, the search for gold in the observable region 
of the sun’s spectrum could proceed with more certainty. 
It would be highly appropriate if the critical line upon 
which the identification depends occurred in the yellow- 
orange part of the spectrum. Actually it is in the ultra- 
violet, invisible to the eye but readily observable by pho- 
tography. 
_ One possible source of error remained that might in- 
validate the entire proceedings. The position of the solar 
line was obtained from a catalogue of the solar spectrum 


compiled over half a century ago by the famous physicist, : 


H. A. Rowland, of the Johns Hopkins University. Some 


of the weakest lines listed by Rowland do not appear on 


modern plates, although the same plates may show other 
weak lines not observed by him. This is particularly true 
near the ultraviolet limit of the solar spectrum. In addi- 
tion, this line of gold is what is known as a ‘‘low tempera- 
ture line’’ or one that is strong in comparatively low 
temperature sources of light. Therefore, it should appear 
stronger in sunspits, where the temperature is about 8,000 


‘degrees Fahrenheit; than in the surrounding’ surface of 


the sun at a temperature of 11,000 degrees Fahrenheit. 
To check on tuese points, Harold D..Babeock and Mrs. 


Mary F, Coffeen, of the Mt. Wilson Observatory, made . 


an examination of photographs of the sunspot spectrum 
taken during the course of a previous investigation. Not 
only did they find a weak solar line at the proper position 


~ but it was also seen to be moderately strengthened in the 


spot as would be expected of a low temperature line. 
They concluded that, ‘‘This moderate strengthening jy 


the spot together with the satisfactory correspondence jy | 
position of the solar and laboratory lines, would seem to 


justify the statement that gold is now identified in the 
sun.’’—RoBERT 8. RICHARDSON. 


THE SCARCITY OF SCIENTIFIC APPARATUS 


ScIENTIFIC laboratory apparatus is on the list of scarce 
articles; that is, unless the laboratory needing the appa. 
ratus is doing war work. Equipment for physics will be 
particularly short because the 240,000 servicemen now 


being sent to 450 colleges and universities will all be re 


quired to take courses in physics. 

The Army and Navy need hundreds of thousands of 
physicists and men with a knowledge of the fundamentals 
of physics. War is technical. Fighting, transportation 
and communication articles of equipment are all technical 
also. Most of them are based on the principles of physics. 
They were developed and constructed by physicists and 
engineers. In the military service they are used by ser- 
vicemen, and they must be kept in repair by servicemen. 

The institutions where these servicemen are now being 
trained will need large quantities of new apparatus. 


Much of their old equipment does not fit into the exact f 


courses the armed services require. They will need also 
instruments of the exact types the services are using s0 
that the trainees will be familiar with the appliances they 
will use in the field. 

The scientific instrument manufacturers will meet the 
needs as far as possible. Their capacities to produce the 
required apparatus’ at this time are somewhat limited. 
Long ago many of them eonverted part or even al! of 
their facilities to war work, constructing physical appa- 
ratus needed in the war industries and in the armed ser- 
vices. They will be able to produce what is needed in the 
college training courses for men in the service, but prob- 
ably very little if any for civilian laboratories not in war 
work. 

Restrictions placed on the purchase of laboratory app* 


_-ratus nearly a year ago by the War’ Production Board to 


save critical material and permit the faetories to concel- 
trate on war needs, have now been amended. Laboratory 
apparatus for the college military training programs now 
falls into the category of purchase orders for which appli- 
cations must be made to the War Production Board, irre- 
spective of the value of the items desired. This procedure 
is intended to control the distribution of the available 
equipment so that the war needs will be served first. 

The needs of pre-induction courses in high schools will 
probably not be overlooked. These courses for young 
men who will reach induction age soon are given by the 
schools at the request of the Army. 

Laboratories working on radio programs for the Army 
or Navy hereafter will be able to get from a central 
agency the supply of critical electronic components not 
quickly available in commercial channels. This agency 
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FOR ARMY AND NAVY 
COURSES PHYSICS— 


2 STANDARD LABORATORY MANUALS 


The importance of laboratory instruction in physics courses offered in the several 
Army and Navy training programs has greatly extended the use of Ingersoll and 


| Martin’s A Laboratory Manual of Experiments in Physics and White’s Experimental 


College Physics. Either of these well-known manuals can be used successfully with 
any of the standard texts in technical physics. 


A LABORATORY MANUAL 
OF EXPERIMENTS 
IN PHYSICS 


By Leonarp Rose INGERSOLL 
Professor of Physics, University of Wisconsin 


and Mires Jay MartTIn 
Professor of Physics, Milwaukee Extension Center 
University of Wisconsin 


Fifth edition. 342 pages,6x9. $2.50 


The new fifth edition of this well-known manual 
is proving particularly effective for the intensi- 
hed work offered in the Army Air Crew Train- 
ing program and the Pre-meteorology program. 
The book has been thoroughly revised to take 


§ advantage of recent developments in apparatus 


or methods, Important additions have been 
made to some of the older experiments, several 
experiments have been revised, and two com- 
pletely new. experiments have been added: 
Aerodynamic Forces and The Law of Light 
Transmission. 

The use of Polaroid in polarized light experi- 
ments, and the use of the photocell in photome- 
ter experiments are included. 


| One of the outstanding features of the manual 


is the manner in which it bridges the gap be- 
tween class and laboratory work through the 


ref digest of the underlying theory accom- 


panying each experiment. 


EXPERIMENTAL 
COLLEGE 
PHYSICS 


By Marsu WitiiaM WHITE 


Professor of Physics 
The Pennsylvania State College — 


Second edition. 383 pages,6x9. $2.75 


Widely used;in Service courses throughout the 
country, this standard laboratory manual is 
especially well liked because of the careful grad- 
ing and logical arrangement of experiments, the 
unusually full directions for the performance of 
experiments, the detailed description of all 
needed apparatus, and the complete lists of 
suggestive questions and problems. : 
There are 74 experiments, divided as follows: 5 
in General Measurements, 15 in the Mechanics 
of Solids, 8 in Molecular Physics, 5 in Heat, 3 
in Sound, 26 in Electricity and Magnetism, and 
12 in Light. 

All experiments have been thoroughly tested in 
actual laboratory practice in many different 
institutions. 

The manual combines detailed descriptions of 
procedures with discussions of fundamental 
theory. 

The experiments have been designed for use 
with both general and technical students, and 
vary in difficulty from elementary to intermedi- 
ate grade. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, Inc. 


Aldwych House, London, W.C. 2 


330 West 42nd Street, New York, N. Y. 
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the Electronic Research Supply Agency, “ormed under the 
Defense Supplies Corporation at the request of the armed 
services, the Office of Scientific Research and Develop- 
ment and the War Production Board. 

Active operation of the Electrey'’: Research Supply 
Agency will begin about May 1 **.: an erecetive com- 
mittee representing the governi:.” Ji:tsions coy 
Its office and stockroom will be lust: in New Tork cny. 
As a central source of ©: *ronic .-»rvs. i+ expects te save 
laboratories the necevsi.y of bu: 4ing up th w own ¢om- 
plete stockpiles of Loweve:. 
will not be comp iied use { s i geney. it is 
merely for their mienea. 


FIRST AID TREAT*4ENT OF SHOCE 
SEVERE BURNS 

PRINK of salt water, of just the righi strep may 
Scverae the future first aid treatment for shock in exten- 
ave 

* sroriments at the National Institute of Health by Dr. 
-Santord M. Rosenthal, principal pharmacologist of the 
U. 8. Public F'ez**h Service, point that way, although so 
far no human trials of the method have been made. 

Surviv7l rate for the first two days among burned mice 
given about one fourth of a teaspoon of the salt drink 
was about twice as high as among the animals not given 
this drink. When the animals were given two salt drinks, 
one and four hours after the burn, only about 13 out of 
100 died the first day and 17 out of 100 on the second, 
as compared with about 93 out of 100 dying among un- 
treated controls. 

Dr. Rosenthal compared the salt drink treatment for 
shock from burns with other standard methods of treat- 
ing shock. No benefit was observed, he reports, from 
epinephrine (adrenalin), posterior pituitary gland extract, 
adrenal cortical extract or a synthetic adrenal cortical 
hormone preparation. Human blood serum showed little 
effect when injected into the veins of the mice. Mouse 
blood serum was more effective but not as good as the 
salt drink. 

Whether a salt drink can replace blood serum or blood 
plasma as life-saving treatment for shock in human vic- 
tims of burns can not be told until more experiments have 
been made. The salt drink treatment is based on a dif- 
ferent principle from that of replacing lost fluids as by 
plasma or blood transfusions. In mice, Dr. Rosenthal 
finds that death, occurring within a day or two after an 
extensive burn, is closely related to a disturbance of the 
balance of sodium and potassium in the body as well as 
to the escape of fluids from the blood stream. The upset 
in sodium potassium balance seems the most important, 
and may be the cause of the concentration of the blood 
and other effects attributed to the loss of fluids in the 
burned areas. Doses of potassium speeded death in the 
burned mice, and when this was given with sodium chlo- 
ride, it antagonized the effects of the salt drink. The 
strength of the salt drink has to be such as not to upset 
the fluid balance of the body, and should have about the 
same osmotic pressure as that of the blood. 

Since it is the sotium of the s«'t that is effective, other 
sodium salts, such as sodium inenrbenate, might be given 
if the salt drink prove? too naw«sating. salt tablets of 
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the right dose with a glass of water might prove the mos 


practical method for first aid use, if the new treatmoy, ie 


develops into one useful for human burn victims, 


Further studies on methods of saving those who gy. 
cumb to burns after the first two days will be made. * 1), & 


studies have so far been limited to effects of tre; 


for shock, rather than for the burn itself, since i »», ¥ 


from 60 to 80 per cent. of the deaths from extemiuve bey. 
occur within the first fe’ days as the 3° shor: 
JANE STAFFORD. 

ITEMS 


professor emeritus cf 
Jeweii, died on March 3], the age of g 
years, playi leading part in Harvard The 
most Harvard telescope, although no largest, 
the 24-3% inch Schmidt-type instrument, wes provided | 
by Professor Jewett. This telescope inspired a similar § 


Schmidt telescope installed with Harvard cooperation § 


during the past year at the new Mexican National Astro. 
physical Observatory at Tonanzirtla. An enthonsiastic 
amateur astronomer, Professor Jewett gave Harvard Ob- 
servatory his own 9-inch refracting telescope, made by 
Clark, and he enjoyed seeing it used for instruction and 
entertainment of visitors on the Observatory’s open § 
nights. His last gift will make possible the Annie J. 
Cannon memorial volume which will contain the work of j 
that Harvard woman astronomer which was unpublished 
at the time of her death two years ago. 


Dr. Ernst F. W. ALEXANDERSON, consulting engineer 
of the General Electric Company, predicted in a science 
forum address at Schenectady that air traffic of the 
future will be guided by chains of ultra-short-wave radio 
beacons, as air traffic of past years was guided by chains 
of light beacons. They will cross the continent like high- 
ways, enabling the aviator to fly above the clouds and yet 
see his way in three dimensions by radio vision, as unmis- 
takably as if he were looking at rows of street lights on 
a clear night. An adaptation of the system will guide 
ships at sea, however thick the fog, so that collisions will 
have no more terrors for navigators. A revival and per- 
fection of the radio-echo sounding device, tried some 
yes*s ago on airplanes, was another prediction of Dr. } 
Alexanderson. This instrument was designed to tell the 
aviator not merely his altitude above sea level but his 
height relative to the actual terrain he was crossing; als0 | 
to warn him if a suddenly rising mountain peak loomed 
ahead. 


DESTRUCTION by ultraviolet light of the virus type o 
disease germ depends on hitting a certain vital spot 
‘¢ Achilles heel’’ of the virus, according to Dr. Harvey 
C. Rentschler, director of researva at the Westinghous 
Lamp Division. This statement was based on thousands 
of tests made with the aid of Miss Galina Monromsef, 
staff bacteriologist, in which bacteriophaye, a virus that 
destroys bacteria, was subjected to ultraviolet light bar- 
rage. ‘This ability of ultraviolet to inactivate virus,” 
Dr. Rentschler said, ‘‘means that science now has # 
effective weapon to use in the battle against influen’, 
infantile paralysis and the common cold among other dit 
eases thought to be caused by virus.’’ 
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New Text Received with Wide Acclaim 


By Tracy I. Srorer 


Professor of Zoology, of California at Davis 


McGraw-Hui! Publications in the Zoological Sciences 
798 pages, 6 x 9, 551 figures, 5 colored plates. $3.75 


This immediately successful text has won enthusiastic respons: {r»m teachers everywhere, who have 
acclaim:; it as one of the most important contributions to the ‘ield of zoology that has appeared in 


recent vears. 


The following comments are representative: 


“T have made a careful examination of this book and 
sincerely believe that it is the best textbook in general 
wology that I have ever seen. I have decided to use it 
as the text in my course in medical biology, beginning 


next semester. ’? 
Professor H. W. CURRAN 
Queen ’s University 


‘‘T have explored its pages varefully and cxn say unhesi- 

tatingly that no zoology text of recent years has caught 

my eye to the extent that it has. It is a worthy addi- 

tion to the MeGraw-Hill Publications in the Zoological 

Sciences and I predict for it a very high place among 

the outstanding American textbooks in zoology.’’ 
Professor HALBERT M. HARRIS 
Iowa State College 


“T have very carefully gone over this book and am very 

much impressed with the contents. ... The arrange- 

nent is splendid and the great number of concise tables 
for each group of animals is not excelled.’’ 
Professor C. R. JONES 
Colorado State College 


‘Professor Storer should be congratulated on his suc- 
cess in setting forth the principles underlying animal 
biology, treating clearly modern phases of the subject, 
and yet ineluding a comprehensive systematic survey 
ot the animal kingdom within the confines of a single 
volume. Among the specific features that will prove 
valuable to the student as well as the teacher are: (1) 
a sane allotment of space to the various fields in which 
the subject matter of a general course must be divided; 
(2) the logieal sequence in which the subject matter is 


discussed; (3) the new text figures and clear diagrams | 


included; (4) the ease with which reference can be 
made to such figures, by chapter; (5) concise tables, 
summ2rizing various topics; (6) the printing of im- 
portant words and anatomical terms in bold face italics; 
(7) an adequate index, and glossary; and (8) the ex- 
plicit colored figures. 
“T am eounting on adopting it for the work of the 
future. ?? 

Professor B. P. Youne 

Cornell University 


‘It was a red-letter event when I received Storer’s 
General Zoology. Without hesitation I pronounce it 
by far the best of all the recent zoology texts. I am 
amazed at the amount of valuable text material that has 
been crowded into its pages. What pleases me most of 
all is not only the evidence of sound scholarship but of 
the author’s ability to write well and in language the 
student can readily understand. .. . Storer’s General 
Zoology is my text of choice the coming year.’’ 
Professor EDMUND JAEGER 
Riverside Junior Coliege 


‘*TIt is a very fine book, in the production of which both 
the author and publisher may well be proud of their 
achievement. ’? 
Professor HAROLD KIRBY 
University of California 


‘‘T like the book and feel it is a real contribution toward 
bridging the gap between the principles and type course. 
The figures, the bibliographies, and the occasional 
change in size of type make it a very attractive text. 
It will serve the general student as a permanent work 
of reference long after his interest in it as a text has 


ceased.’’ 
Professor MELvitte H. HatcH 
University of Washington 


‘*General Zoology seems to me to be the finest general 
zoology text yet. The order of treatment of the vari- 
ous aspects of the subject is very effective, the method 
of treatment excellent, and the illustrations are superb.’’ 
Professor THomMas H. Morton 
Niagara University 


‘*T have examined it carefully and have passed it on 
to the other members of this Department for their 
opinion. The consensus is that it is without doubt the 
best text on general zoology that has been published. 
I hardly see how we can afford not to adopt it, and we 
plan to do so in the fall term. I predict that this text 
will become extremely popular.’’ 

Professor Ross E. HuTcHINS 

Mississippi State College 


Send for a copy on approval 


BOOK COMPANY, INC. 


30 West 42nd Street, New York, N. Y. 


Aldwych House, London, W.C.2 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


SPIRAL NEBULAE 

THE arms of spiral nebulae, those gigantic pinwheels 
of the universe, have been discovered to be trailing their 
central region by Dr. Edwin Hubhle, of the Mt. Wilson 
Observatory. His investigation, reported in the Astro- 
physical Journal, is of importance in the study of the 
origin and development of nebulae, ti; most familiar of 
which jis the Milky Way. 

Spiral nebulae, comparable in size to our stellar sys- 
tem, are mi!’‘ons of light-years away. Billions of stars, 
luminous gaseous matter, and dark clouds obscuring por- 
tions of the brilliant center faery. this whizipool of light. 

Dr. Hubble s}ips the missiny pivcs of the puzzle into 
place by developing a criterinn for determining the diree- 
tion in which these whirling maxscu. ace inclined. We see 
them as images .7ojected agains: spacc and whether they 
are tilted towa-1 :s or away would decide, in light of 
their spiral patt: :n, ‘* the arms are trailing or leading. 

It has beer belicvad for some time that the dark lanes 
visible only on the ciightly tilted nebulae are the key, but 
dispute arose as to whether they marked the far or near 
side. ‘Working with the entire collection of Mt. Wilson 
photographs, including those made with the aid of the 
famous 100-inch telescope, Dr. Hubble eventually found 
a spiral nebula which showed both the dark lanes and the 
spiral pattern. The dark lines were silhouetted against 
the central or nuclear bulge, showing that the dark bands 
unmistakably denote the nearer side. Other nebulae 
studied support his assumption that the arms were trail- 
ing. 

From the slant of the spectral lines it is known that 
all spiral nebulae are traveling in the same direction. 
Having once determined that direction, Dr. Hubble con- 
cluded that the arms of the nebulae are trailing in all 
spirals. 
NEW COSMIC RAY THEORY 

CosMIc rays are due to protons which plunge into the 
earth’s atmosphere from outer space, and the proton splits 
into ten mesotrons. This is the latest theory which Dr. 
W. F. G. Swann, director of the Bartol Research Founda- 
tion of the Franklin Institute, proposes in The Physical 
Review. 

Dr. Swann has long contended, in company with many 
other distinguished physicists, that the incoming particles 
responsible for the rays are protons. Others have con- 
tended that they were high-speed electrons. He now adds 
a further detail to the theory, that the proton splits into 
ten mesotrons. This theory, he believes, is the only one 
that satisfactorily accounts for the variation of cosmic 
ray intensity with the latitude and altitude. 

The proton is the positively charged particle found in 
the central sun or nucleus of an atom. It has about the 
weight of the hydrogen atom, the nucleus of which is com- 
posed of a single proton, around which revolves a single 
negatively charged electron. The electron has only 
1/1800 the weight of a proton. 

The mesotron is the elusive and exceedingly short-lived 
middleweight particle, with a weight about 1/10 that of 


the proton. Its life span is only one to two millionth: 


of a second. Consequently many are found high up i 


the atmosphere, but much fewer lower down. Not many | 


live to reach the earth’s surface. During its brief flight, 
the mesotron parts with most of its energy and degener. 
ates to an electron. 


COLOR CHANGES IN ANIMALS 


WHEN a chameleon flashes from brown to green in g 


few seconds, or an eel more sluggishly takes several hours 
to shift from dark to pallid in skin hue, don’t seck the & 
cause for this difference in rates in the nerves of the one i 


animal or the gland secretions of the other. Professor 
G. H. Parker, of Harvard University, spoke on this sub. 
ject before the Philadelphia meeting of the American 
Philosophical Society. 

Quickness of color change in some animals, slowness in 
others is determined primarily by the skin’s pigment. 
containing cells themselves. This is contrary to the 


zoological doctrine most widely held at present, which § 


states that the quick-changing animals do the trick by 

means of nerve impulses, while the ones that alter their 

colors slowly depend on hormones or gland secretions. 
This opinion, Dr. Parker said, was based on the exani- 


nation of only a few animals, and falls down when a§ 


score or more species, a wide range of color-changing 
speeds, are examined. As a matter of fact, the quiek- 
changing chameleon depends on hormones, the slov- 
changing eel on nerves. 


Slowness of response by color cells to either hormone | 


or nerve stimulus has an analogy in a similar slowness in 
muscle cells. A snail’s muscles simply can not move 
otherwise than very deliberately, while a flea’s muscles 
always contract with a lightning-like snap.—FRanx 
THONE. 


ISLANDS IN THE PACIFIC 

TRUK, in the mid-Pacific, is a doomed island. Unless 
geologic processes now going on in the earth’s crust be 
neath that part of the ocean are stopped or reversed, i! 
will eventually be drowned. The only trouble is that this 
won’t happen in 1943 or 1944—geologie processes art 
slow. 

That Truk is sinking, while other islands that are now 
enemy strongholds are slowly rising, was pointed out in 
an address by Professor William Herbert Hobbs, of the 
University of Michigan, before the meeting of the Ameti- 
can Philosophical Society. Professor Hobbs has seel 
Truk and the other Japanese-mandated islands since they 
passed under the flag ef the Rising Sun. He visited 
there in 1921, when Japan had just taken over and whet 


our relations with that country were on a much more (lj 


dial basis than they have been recently. He was show! 
many courtesies by the officials in charge, who helped him 
in the geological studies he was making of the basic geal 
ogy of the Pacific area. 
‘For geologists interested in the story of mountal 
building, most unique opportunities for study are offered 
by the several curving island chains in the Pacific, fro” 
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the Bonins through the Philippines and Indies and far 


# on to the South Pacific archipelagovs and New Zealand. 


Elsewhere on the earth, whenever a mountain chain has 
started to grow, it has immeviiately been attacked by 
erosion, Which cuts it down even as it rises above the 
general crustal level, These are-like strings of islands, 
however, are only the tips of mountain chains now form- 
ing as vast upthrust wrikles from the ocean floor. 
Erosion therefore plays no part on their long, submerged 
flanks. 

Only on the emersed tips which are the islands have 
the waves and the weather any chance to do any carving; 
and this is even a help rather than a hindrance to the 
geologist. For when an earthquake cycle has boosted the 
island out of the water another few feet, the waves oblig- 
ingly carve a notch all around its shores, marking the new 
level. And if it should sink again, a coral reef forms, 
indicating the amount of submergence. The island thus 
serves aS @ natural measuring-stick for the geological 
progress of the submarine mountain system of which it 
is the apex.— FRANK THONE. 


INVISIBLE FILM REPELLING WATER 


One of the most difficult problems faced by radio engi- 
neers has been water getting into the porcelain insulators. 
When that happens, they don’t insulate any more, and 
the set weakens—even stops working altogether. Usual 
practice has been to treat the insulators with wax; but 
that is rather impermanent. 

Dr. Winton I. Patnode, research chemist of the General 
Electric Company, has developed a new treatment for 
these insulators that is said to be about nine times more 
effective than waxing them, and with permanent results 
that defy heat, chemical solvents like gasoline, naphtha 
and carbon tetrachloride, and long exposure to ordinary 
weather. Objects treated with it simply won’t let water 
wet them. If moisture precipitates on them, it remains 
rounded up as round droplets, and the wide dry spaces 
between continue to defy the electricity to pass. 

The process is quite simple, but as yet not at all well 
uderstood. The objects to be made water-repellent are 
simply placed in a closed cabinet, and the vapors of one 
of a group of substances known chemically as the methyl 
chlor silanes are flooded on them. An after-treatment 
with ammonia vapor is sometimes desirable, to neutralize 
corrosive acids that may collect during the moisture- 
Proofing. 

Dr. Patnode has been unable to demonstrate the pres- 
ence of a tangible film on his treated insulators, either 
with chemical reagents or examination with a high-power 


f Uicroscope. Yet their behavior shows that they are wear- 


ing ‘‘invisible raincoats. ’? 

Numerous other uses are proposed for the new wet- 
refusing films, most of which must remain undisclosed 
for the present. One such use, however, promises to make 
life in the laboratory a lot happier. Everybody has no- 
tied how water rises in a slight curve where the edges 
of its surface come into contact with the tube or vessel 
tontaining it. This curve, called the meniscus, makes it 
hard to read guages, glass measuring flasks and other 


| laboratory vessels that require highest possible accuracy. 
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If the inside of the glass is given this water-repelling 
film, the meniscus does not form and the surface is per- 
fectly flat, making readings far easier to take. 


ITEMS 

OBSERVATIONS on the star-like nucleus of Comet Whip- 
ple 2, which was recently visible near the Big Dipper, has 
led to the discovery of a gaseous compound hitherto un- 
identified in comets. It is the fragmentary molecule NH, 
produced when hydrogen or methane burns in the flame 
with nitrous oxide. Although luminous bands of NH, 
have been previously observed in the spectra of other 
comets, it was their extraordinary strength in Comet 
Whipple 2 that led to their identification. The observa- 
tions were made by Dr. R. Minkowski, with the 60-inch 
reflecting telescope of the Mt. Wilson Observatory. The 
only other bands in the comet’s spectrum besides those 
of NH, that could be identified with. certainty were those 
of the carbon molecule, C,, which were first described by 
Swan in the spectrum of the candle flame in 1857. The 
carbon bands, however, have long been known in comets. 
Many other bands in Comet Whipple 2 were observed 
which could not be identified with known gaseous com- 
pounds, which serves to emphasize the peculiar conditions 
that must prevail in the nuclei of comets. 


A NEW comet has been discovered by Miss L. Oterma, 
astronomer of the Turku Observatory, Finland, who is 
credited with discovering two comets last year. The 
comet was first seen on April 8 in the constellation of 
Virgo, which is now easily visible in our evening sky. It 
is of the fifteenth magnitude and therefore far too faint 
to be seen without telescopic aid. The new comet is near 
the celestial equator and moving slowly westward. Har- 
vard Observatory received word of the discovery by way 
of Denmark and Sweden. On April 8 at 5 P.M., Eastern 
War Time, the comet’s right ascension was 12 hours, 19 
minutes, and its declination plus 1 degree, 12 minutes. 
As comets are named after their discoverer, this will be 
known as the third Oterma comet. 


A stupy of the little group of stars known as the 
Pleiades or Seven Sisters has revealed new facts about 
the nature of the obscuring clouds of interstellar gas 
throughout our galactic system. The study was carried 
out by Dr. Walter S. Adams with the 100-inch reflector 
of the Mt. Wilson Observatory. Nine stars of the 
Pleiades were selected for observation because their high 
temperature gave a background against which to detect 
the dark interstellar clouds.’ Dr. Adams found that seven 
of the nine stars show obscuration by both ionized cal- 
cium and hydrocarbon gas; whereas two, Asterope and 
Merope, show obscuration by ionized hydrocarbon only. 
This is the first case found in which lines of one inter- 
stellar gas occur without the presence of ionized calcium. 
Another interesting point is that neutral hydrocarbon 
which is prominent in many stars is completely missing 
from the Pleiades. Dr. Adams concludes that, ‘‘The fact 
that such different interstellar lines are observed in neigh- 
boring stars of this small cluster indicates the diversity 
in the physical conditions of the interstellar clouds and 
perhaps the limited dimensions which these clouds must 
have.’ 
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Two important books by 


JAMES T. CULBERTSON 


MEDICAL 
PARASITOLOGY 


Dr. Culbertson’s concise but comprehen- 
sive resume of medical parasitology fills a 
definite need, as a textbook for medical 
students and a handbook for medical 
practitioners. It contains 21 full-page 
plates and many figures and tables. 


“. . . especially interesting now that so 
many American doctors will be serving 
with the Army in tropical regions where 
the parasites of malaria, sleeping sickness 
and the like are prevalent.”—Science 
News Letter. $4.25 


IMMUNITY 


AGAINST ANIMAL 
PARASITES 


A textbook which will acquaint those 
beginning the study of immunity to the 
parasitic forms with the fundamental 
principles of the subject, and will also 
give the more experienced a thorough 
orientation and collation of recent litera- 
ture on the subject. 


“The style of writing and the general 
makeup of the book are conducive to 
pleasant reading . . . an authoritative 
source for reference.”—Journal of the 
American Medical Association. $3.50 


Columbia University Press 
Morningside Heights New York 


Bacto-Agar 


Bacto-Agar is a purified Agar prepared from 
domestic material. the of 
Bacto-Agar extraneous matter, pigmented portions 
and salts are reduced to a minimum, so that the 
finished product in the form of fine granules wil] 
dissolve rapidly, giving clear solutions, 


Bacto-Agar is distributed only for use in 
bacteriological culture media upon proper 
certification by the purchaser. - 


Bacto-Asparagine 


Bacto-Asparagine is a purified amino acid | 
widely used in synthetic culture media and in the | 
preparation of tuberculin. 


Specify ““DIFCO”’ 


THE TRADE NAME OF THE PIONEERS 


In the Research and Development of Bacto-Peptone 
Dehydrated Culture Media. 


DIFCO LABORATORIES 


INCORPORATED 
DETROIT, MICHIGAN 


THE VERTEBRATE EYE 


AND ITS ADAPTIVE RADIATION 


By Gordon Lynn Walls 

“It should certainly be read by all pholegiate including medical 
men, interested in visual problems.”—Nature 
“It is a ‘must’ book for every biologist, whatever his spe 
cialty.”——Journal of Mammalogy. 
“Never before has so much light been shed at one time on aD 
animal organ ... a tremendously interesting and valuable 
pook.”—American Naturalist 

Published 1942. 785 pages, 197 figures, $6.50 


Orders sent postpaid withia the continental 
United States upon receipt of remittance. 


CRANBROOK INSTITUTE OF SCIENCE 
Bloomfield Hills, Michigan 


ERIC SOBOTKA 


FOR IMMEDIATE DELIVERY 


RESEARCH MICROSCOPES 
MICROSCOPE’ LAMPS 


17 EAST 40TH STREET 
NEW YORK, N. Y. 
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NEW TEXTS FOR WARTIME COURSES 
IN NAVIGATION 


Navigation and Nautical Astronomy 


By LYMAN M. KELLS, ‘WILLIS F. KERN and JAMES 
R. BLAND, United States Naval Academy. In press 
—ready in June 


Three authors nationally known for their outstanding 
publications in trigonometry have produced a text in 
navigation and nautical astronomy characterized by ex- 
ceptional clarity and simplicity. The mathematical 
background included makes ‘t easy for the student to 
understand the essential topics of navigation, which are 
arranged in logical order, Incidly explained, profusely 
illustrated, and presented with numerous simple exer- 
cises and problems actually arising in practice. 


Piloting and Maneuvering of Ships 


By LYMAN M. KELLS, WILLIs F. Kern and JAMES 
R. BLAND. 200 pages,6 x 9. Textbook edition, 
$2.00 


Represents the first four chapters of Navigation and 
Nautical Astronomy, published as a separate volume. 
It explains, simply yet accurately, the fundamental prin- 
ciples of piloting, and applies elementary vector theory 
to the relative movement of ships, torpedoes, and air- 
planes. Two chapters give the mathematical back- 
ground, the important definitions, and a brief treatment 
of instruments. 


Radio Navigation for Pilots 


By Couin H. McIntosH, American Airlines, Inc. 
175 pages, 54 x 8. Textbook edition, $2.00 


Radio navigation is here presented from an aircraft 
point of view and is strictly limited to the practical 
treatment demanded by pilots. Approximately half of 
the book is devoted to radio range navigation and neces- 
sary flight techniques, and the other half to radio-diree- 
tion finding ar a navigational aid. 


Air Navigation. New third edition 


By P. V. H. Weems, Lieut. Comdr., U. S. Navy, 
a 406 pages, 6 x 9. Textbook edition, 


The latest methods and equipment used in air naviga- 
tion by piloting, dead reckoning, radio position finding, 
and celestial navigation, are clearly and thoroughly ex- 
plained in the new revised edition of this well known, 
widely used text. The author, out of his extensive 
specialization in this field, has made the treatment com- 
plete and authoritative, yet so simple and direct that the 
beginning student will have little trouble in understand- 
ing and applying the methods described. 


Meteorology and Air Navigation. 
New second edition 


By Bert A. SHIeLDs, Lieut. Comdr., U.S.N.R. 288 

pages,6x9. $2.25 
A revision and expansion of Parts III and IV of the 
author’s well known Air Pilot Training. A chapter on 
navigation problems has been added to assist the student 
in solving several types of problems that have recently 
been given considerable prominence on the pilot’s writ- 
ten examinations. The various steps in solving off- 
course problems are carefully explained and a number 
of typical problems are solved, including the radius of 
action type of problem. ~ 


Air Navigation 
The following seven volumes, under the general title of 
Air Navigation, are included in the Flight Preparation 
Training Series, Published under the Supe.vision of the 
Training Division, Bureau of Aeronautics, U. 8. Navy. 


Part I. Introduction to Earth 
79 pages, 8ix1l. $1.00 

Designed to orient naval aviation cadets to navigation 
that may encircle the earth. The book gives an over-all 
view of the earth as a sphere, of place relationships of 
war zones, of general and climatic considerations under- 
lying strategy, and something of the strategic signifi- 
eance of military objectives. 


Part II. Introduction to Navigation 

81 pages, 83x11. $1.00 
Covers the basic fundamentals of navigation technique. 
There is a detailed explanation of the various types of 
map projections, an understanding of which is essential 
for p'otting courses. Emphasis has been placed upon 
the importance of thorough knowledge and accuracy. 


Part III. Dead Reckoning and Lines of 
Position 
60 pages, 83x11. $1.00 

Introduces some basic applications of the fundamentals 
covered in the first two volumes. It explains how the 
aerial navigator records the progress of his plane over 
the surface of the earth, and describes certain methods 
used to check the estimated position of the plane during 
flight, and the manner by which the effects of air cur- 
rents on the movement of a plane can be determined. 


In Preparation 
Part IV. Navigation Instruments 
Part V. Relative Movement 
Part VI. Contact Flying 


Part VII. Nautical Astronomy and Celestial Navi- 
gation 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, Inc. 


330 West 42nd Street, New York, N. Y. Aldwych House, London, W.C. 2 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THOMAS JEFFERSON 

THOMAS JEFFERSON’S two hundredth anniversary was 
given special observance at the annual spring meeting of 
the American Philosophical Society. For 1943 marks 
also a bicentennial milestone in the history of the society. 
It was in 1743, the year of Jefferson’s birth, that the 
little informal club called ‘‘Junto,’’ which Benjamin 
Franklin had got together to discuss scientific and other 
scholarly matters, was formally organized under the full 
title which it still retains: ‘‘The American Philosophical 
Society Held at Philadelphia for Promoting Useful 
Knowledge. ’’ 

Thomas Jefferson was a young man and Benjamin 
Franklin was old when the two worked together in the 
cause of American independence; but the two could meet 
on common ground at many points. Science, especially 
physical. and mechanical science, was one of the best- 
established .of the common fronts existing between the 


’ elderly Philadelphian and the youthful Virginian; both 


liked to try to find out what made things go, and both 
had a decided bent towards the invention of ingenious 
and practically useful gadgets, like Franklin’s lightning- 
rod and heating-stove and Jefferson’s improved mold- 
board plow. 

At one point, however, they diverged: Franklin was a 
city businessman, Jefferson was by choice a farmer. In 
this, Jefferson was more nearly at one with his fellow- 
Virginian, George Washington. This aspect of Jeffer- 
son’s life and interests was discussed at the meeting of 
the Philosophical Society by M. L. Wilson, director of 
extension work in the U. 8. Department of Agriculture. 
Owner of a hill farm (for Monticello stands on a moun- 
taintop), Jefferson was one of the country’s first prac- 
titioners of soil conservation methods, including the 
contour-plowing that is now being preached as the new- 
est thing in soil-saving devices. He also introduced new 
plants and improved livestock varieties /brought from 
Europe, and was an early believer in crop rotation. 

Jefferson founded the University of Virginia (it is the 
one boast of achievement carved in his epitaph) just as 
Franklin was active in the establishment of the Univer- 
sity of Pennsylvania. In one of his statements of desir- 
able university policy, Jefferson came out positively ‘or 
the inclusion of agricultural science among the subjvcts 
to be taught—something of a novelty in a day when 
higher education still centered almost exclusively around 
the elassies. Yet Jeffersou is not to be counted among 
educatioual leaders who place sole emphasis on the scien- 
tifie and ‘‘practical’’ to the neglect of the classics and 
the humanities. He was himself well educated in Latin 
and Greek, but in his hands the old languages were not 
‘‘dead,’’ as Dr. Louis B. Wright, of the Henry E. Hunt- 
ington Library and Art Gallery, pointed cut. ‘‘In the 
early years of the republic,’’ Dr. Wright reminded his 
hearers, ‘‘the classics had not yet foundered on the arid 
shores of pedantry. ’’ 

Jefferson once declared: ‘‘No occupation is so delight- 
ful to me as the culture of the earth.’’ Translated into 


Latin, that could easily be passed off as a quotation from 
the Georgics, Vergil’s great poetic work in praise of 
country living.—FRANK THONE. 


A THEORY OF GRAVITATION 

A THEORY of gravitation that makes it a push instead 
of a pull, thus avoiding the bugbear of action at a dis. 
tance, and makes it a repulsion deep within the stars and 
planets, was presented by Anatol James Shneideroy at 
the meeting of the American Geophysical Union. Mr, 
Shneiderov holds the Russian degree of ‘‘ Magister in 
Military Engineering’’ and is also a civil engineer. He 
is at present on the faculty of the George Washington 
University, where the meetings were held. 

There is something occult about the motion of force at 
a distance, Mr. Shneiderov said. His theory is in a sense 
a modernized version of the theory of the Swiss scientist 
Le Sage, proposed some years ago. According to this 
theory, streams of particles incessantly traversing space 
in all directions impinge upon the farther sides of two 
planets or other celostial objects, but are screened from 
the nearer sides by the planets themselves, and so push 
them together. 

In place of streams of particles, Mr. Shneiderov sub- 
stitutes streams of energy. These pass through matter, 
losing energy as they go. He has developed a formula 
for the force produced which is more complicated than 
Newton’s, but not as complicated as Einstein’s. Outside 
a planet it gives the same force as Newton’s law, and 
agrees with Einstein when account is taken of the in- 
crease of mass with the speed. 

But inside a planet, Mr. Shneiderov gets very different 
results. The attractive force diminishes below the sur- 
face down to a certain level, where it becomes a repulsion 
which then increases exponentially the rest of the way to 
the center. According to Newton, the attractive force 
diminishes continually and becomes zero ‘at the center. 
According to Mr. Shneiderov the force around the center 
of the earth is so great that all atoms are disintegrated, 
the nuclei stripped of the surrounding electrons. The 
core of the earth thus becomes an ‘‘electronic gas.’’ 
This explains why the core does not transmit transverse 
earthquake waves which it would if it were solid as hith- 
erto suposed. 

These great forces in the deep interior of tre earth are 
mainly responsible for earthquakes, and Mr. Shneiderov 
believes that a fuller understanding of them may lead 
to the possibility of predicting earthquakes long before 
they happen.—MortTon Mort-SMIra. 


MEASUREMENT OF LARGE QUANTITIES 
OF WATER 


RaDIuM in tiny quantities may be used to measure 
large masses of water, but the method is not as simple 
as it seems at first glance, was pointed out by Dr. Victor 
F. Hess, German Nobel prizeman in physics now at Ford- 
ham University, at the Washington meeting of the 
American Geophysical Union. 
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NEW WILEY BOOKS 


TREATMENT OF EXPERIMENTAL DATA 


By ARCHIE G. WORTHING, University of Pittsburgh, and JOSEPH GEFFNER, National Steel Company. 
This book is designed primarily for physicists, chemists, and engineers. It tells how to set up tables, including in- 


struction on the use of legends; how to prepare graphs giving sufficient descriptive information so that they may be 


read easily; how to set up equations; how to determine, express and apply precision indexes, and similar matters. 
Approximately 365 pages; 6 by 9; Probable price, $4.50 


EMOTION IN MAN AND ANIMAL 


By PAUL THOMAS YOUNG, Professor of Psychology, University of Illinois. 
A new book that offers authoritative material, for study and discussion, on emotion, attitudes and motives. It is 
intended to promote an understanding of the individual. The data presented are of importance for students of child 
psychology, education, anthropology, physiology, social and experimental psychology, and allied fields. 
Approximately 415 pages; 6 by 9; Probable price, $7.50 


ORGANIC SYNTHESES, Volume 23 


By LEE IRVIN SMITH, University of Minnesota; Editor-in-Chief. 
Tested laboratory methods for preparing various organic chemical reagents in one-half-pound to five-pound lots. This 
volume covers the preparations worked out in the past year. 
124 pages; 6 by 9; $1.75 


ORGANIC SYNTHESES, Collective Volume Il 


Fdited by A. H. BLATT, Queens College, - Flushing, New York. 


This volume contains in revised form the material which appeared in the annual volumes 10 through 19 of ‘‘ Organic 
Syntheses.’? Modifications and\ improvements in procedures are incorporated, and eleven procedures not appearing 
in the single volumes have been added. Advances in methods are recorded, 

| 654 pages; 6 by 9; $6.50 


TEXTBOOK OF ORGANIC CHEMISTRY 


By GEORGE HOLMES RICHTER, Assistant Professor of Organic Chemisiry, The Rice Institute. 


In this edition the content has been rearranged, and much new material has been added. Among the changes should 
be noted: the collection of the material on natural products in a single chapter; the inclusion of an entire new section 
on the terpenes; the introduction in Chapter I of the concept cf resonance; the enlargement of the chapters on ali- 
phatie hydrocarbons; the inclusion of new material on plastics. 

Second Edition: Approx. 824 pages; 6 by 9; Probable price, $4.00 


CHEMICAL SPECTROSCOFY 


By WALLACE R. BRODE, Professor of Organic Chemistry, The Ohio State University. 


A completely modernized edition, with revised tables for emission analysis, an up-to-date revision of the section on 
theoretical spectra, an expansion of the seetion on quantitative emission spectra, and other important additions. 


Second Edition: Approx. 631 pages; 6 by 9; Probable price, College Edition, $6.50 


JOHN WILEY & SONS, Inc., 440-4th AVE., NEW YORK 
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Some indirect means is desirable for accurately measur- 
ing large quantities of water in reservoirs, where direct 
weighing is not possible. One method that has been tried 
has been to dissolve a lot of salt in the water, then collect 
a sample of it as it comes out of the tailrace of the power 
plant and determine the salt concentration in that. 

Some time ago the noted French physicist, Dr. J. Joly, 
suggested the use of minute amounts of radium, which 
diffuse rapidly and evenly in water, but he did not do 
any experimental work on the method himself. Dr. Hess 
has done so, making use of a large tank in Pennsylvania, 
loaned for the purpose by a power company. 

Sources of error were found to be more numerous than 
anticipated. There was a tendency for part of the ra- 
dium to become tied up in insolable form with ‘‘harden- 
ing’’ chemicals in the river water; this could be partly 
overcome by adding hydrochloric scid. Minute but vari- 
able amounts of radivm «re naturally present in the 
water, so that their effect has to be measured in advance 
and proper allowances made. Even the type of glassware 
used in the laboratory may falsify results unless great 
care is exercised. Dr. Hess concluded by cautioning his 
hearers not to ‘‘attempt blindly to set out to measure 
large volumes of water with too little radium.’’ 


LIGNITE DEPOSITS OF THE 
UNITED STATES 

THE huge lignite deposits in the United States are a 
potential source of war power was reported to the Ameri- 
can Society of Mechanical Engineers by Professor C. J. 
Eckhardt, Jr., and C. W. Yates, of the University of 
Texas. Only an insignificant fraction of the nation’s 
939 billion ton reserve is being utilized. But soaring 
fuel consumption to meet war needs brings increased 
attention to this low-rank fuel. 

Lignite, often called ‘‘brown coal,’’ is more widely 
used in Europe than America. It appears to be a half- 
way station between wood and coal, occurring at a more 
youthful age than its true coal relatives. ~ 

Lignite contains more water and ash than ordinary 
coal. But misconceptions are commonly held about the 
properties of lignite that stand in the way of its more 
extended use. ‘‘The failure to use appropriate grate 
surfaces has caused this fuel to be malignec with regard 
to.sifting losses from size reduction of the fuel particles 
as heat is applied and moisture is driven off. Yet the 
water losses are no greater than those of some of the 
more admirable fuels and the size reduction while this 
fuel burns can be rendered inconsequential. The most 
serious misconceptions relate to its tendency to undergo 
size-reduction processes while in storage and while being 
handled. ’’ 

More than a sixth of the nation’s mineral-fuel reserve 
is lignite. Principal deposits are mainly in Texas, Mon- 
tana and the Dakotas, where no mountain-making move- 
ment of the earth’s crust has occurred. 


ITEMS 
QcEAN current surveys for the Navy will be made this 
spring on the Atlantic Coast by floating radio robots— 
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boat-like metal buoys with radio masts fifteen feet high. 
A streamlined meter containing a compass will be gus. 
pended from each buoy to record the velocity and direétioy 
of the current. It automatically broadcasts this to the 
mother ship. At the receiving end, the radioed impulses 
of the meter are recorded by a robot mechanism in group, 
of three; the distance between two of the ‘‘ ticks’? giving 
the velocity and the location of the third between then 
giving the direction of the current. Dr. L. O. Colbert, § 
of the U. S. Coast and Geodetic Survey, speaking before 
the American Geophysical Union stated that the new radio 
current meter decreases the number of vessels needed for 
such a <*vey as simultaneous observations can be made 
at severai current sittiers. Another advantage is that 
the streamlined current “uoys can remain at their posiz 
during bh.” weather and in strong currents with less difi- 
culty than a ship anchored under similar 


A PHOTOGRAPHIc recorder used to replace previous meth- 
ods of obtaining a series of wind velocity measurements 
was described at the meeting of the American Geophysical 
Union by Dr. Leonard B. Corwin, of the U. 8. Soil Con- 
servation Service. Dr. Corwin stated that the recorder 
was developed to secure simultaneous measurements of 
wind velocity at several different levels where electrical 
power was unavailable. The dials or faces of several 
counters were photographed as the simplest and surest 
way to obtain multiple records. By adjustments, photo- 
graphic observations could be obtained at intervals of one 
minute up to an hour or more. Dr. Corwin stated that 
the photographic recorder ‘‘appears to offer a means of 
obtaining an autographie record of many if not most 
meteorologic and climatic values.’’ Further simplifica- 
tion of the apparatus is contemplated. 


SYNTHETIC plastic material to supplement the available 
supply of mica necessary in war-used electrical equipment 
is promised in the near future. Priorities have been 
granted for the materials to construct a plant where the 
synthetic product will be made. It is expected that the 
plant will be in production about July 1. The material 
is a synthetic polymerized resin. It is reported to have 
high temperature resistance and low dielectric loss. These 
properties will permit its use in several types of radio 
equipment now requiring mica. It will be known under 
the trade name of Polectron. This new plastic is a prod: 
uct of the General Aniline and Film Corporation. It has 
been tested for the corporation by the laboratories of the 
Massachusetts Institute of Technology and those of one 
of the large industrial companies making electrical appa 
ratus. It has been tested also at Wright Field. Much 
of the mica now in use is obtained from India and Brazil. 
It has been called by the War Production Board 
urgently needed raw material vital to mechanized warfare, 
and mica users and fabricators were warned many months 
ago to conserve the supply in every way possible. One 
ton of the new plastic, fabricated into mica replacement 
material, will replace from ten to fifteen tons of the im- 
ported block mica, it is expected, thus saving much 
strategic material. 
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Suggested for Use in the 
Premedical Corps Candidate Curriculum 
in the Navy College Training Program V-12 


Mac Douca..L and HEGNER’S 


The Science Life 


By Mary Stuart MacDoucGaLi 
Professor and Head of the Department of Biology, Agnes Scott College 
In Collaboration with 
Rogpert HEGNER 


Late Professor of Protozoology in the School of Hygiene 
and Public Health, The Johns Hopkins University 


963 pages, 6 x 9, 555 illustrations. $4.00 


A well-known biology teacher writes: 


“T have been looking over the synopsis of the biology courses for premedical students in the Naval Training Pro- 
gram scheduled to start here July 1. I believe that they have built the Biology 1 and Biology 2 courses around the 
new text, MacDougall and Hegner’s Biology. I congratulate you, the recognition is deserved, for it is an excellent 
text.” 


Of course, the assumption that the Navy course was built around the MacDougall and Hegner 
text is incorrect. The course is not based on any particular text, and no text is recommended or 
suggested by Navy officials in charge of the V-12 program. 


But it is an interesting coincidence that the content of the Navy course parallels so closely the 
content of MacDougall and Hegner’s Biology. This parallel is, of course, purely coincidental. Never- 
theless, it justifies your close study of this outstanding new text if you are planning a biology course 
for premedical students in the Navy V-12 program. 


In this book the authors have made a notable addition to those few elementary biology texts that 
truly deserve to be called distinctive. Keeping in mind the needs of beginning students and the pref- 
erences of instructors, Professors MacDougall and Hegner present an adroit combination of the prin- 
ciples and the types course, in an arrangement that allows an unusual degree of flexibility. To tell 
the story of biology, simply, yet scientifically, has been the aim throughout.. The book is divided 


j into seven parts: The Foundations of Biology; Plant Biology; Animal Biology; General Biology: 


Organs, Systems, and Their Functions, the Biology of Man; Some Biological Principles and Theories; 
Applied Biology, Biology and Human Welfare, Conservation; The History of Biology. 


Send for a copy on approval 


McGRAW-HILL BOOK COMPANY, 


30 West 42nd Street, New York, N. Y. _ Aldwych House, London, W.C.2 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE DEATH RATE 


THE death rate is rising and the pneumonia situation 
is particularly serious, it appears from the Statistical 
Bulletin of the Metropolitan Life Insurance Company. 

A 5.5 per cent. increase in mortality among the com- 
pany ’s industrial policy holders was recorded for the first 
quarter of this year as compared with last year’s figure. 
For the country as a whole, an even greater rise in mor- 
tality has probably occurred. In the 90 major cities of 
the United States there were 9.2 per cent. more deaths 
reported for the first 13 weeks of 1943 than for the cor- 
responding weeks of 1942. In New York City the death 
rate so far this year is about 8.5 per cent. higher than 
for the same period last year. 

The war can not be blamed directly for the increase 
in mortality, it appears. Among the company’s indus- 
trial policy holders, the rate for deaths from enemy action 
for the first quarter of 1943 was more than twice that for 
the first quarter of 1942, but this, it is said, ‘‘does not 
account for the unfavorable turn in mortality for 1943. 
Most of the rise in rate this year has resulted from other 
causes. ’’ 

Pneumonia seems to be the chief factor here. The 
_ death rate for the first quarter of 1943 is low compared 
with rates prior to 1941, but is 21 per cent. higher than 
last year’s rate for the first quarter. Virus pneumonia, 
also called ‘‘atypical pneumonia of unknown etiology,’’ 
has made up a large proportion of pneumonia cases dur- 
ing the past season, and this type of pneumonia is not 
affected by sulfa drug treatment. 

Seeking to allay the fear that the rise in the pneu- 
monia death rate presages another world-wide flu-pneu- 
monia epidemic, the Metropolitan Life Insurance Com- 
pany health authorities point out that virus pneumonia is 
different from both influenza and the pneumonia which 
accompanied influenza in 1918. 

‘* Nevertheless, the situation needs careful watching. 
The war effort would be seriously hampered by an increase 
in pneumonia mortality or even by a continuation of the 
recent level.’’ 

Meningitis mortality also increased sharply in 1943. 
Disquieting also is the increase in deaths from cancer, 
diabetes, cerebral hemorrhage, diseases of the coronary 
arteries and angina pectoris and the chronic heart dis- 
eases. With the exception of diabetes, the 1943 death 
rates for all of these are the highest on record. 

Fatal accidents in the home have increased, in spite of 
the fact that there is very little unemployment and less 
time is spent in the home now than before the war. 

Only cheerful spots on the current health picture are 
the marked decline in maternal mortality, especially note- 
worthy in view of the increased birthrate, and the con- 
tinued decline in the tuberculosis death rate which was 
6.8 per cent. less in the first quarter of 1943 than in the 
same period last year. 


INTERIOR HEATING IN METAL WORK 


HIGH-FREQUENCY electric field heating in the interior of 
materials is now used in case-hardening metal machine 
parts, in the manufacture of plywood and in many other 
industrial operations. Developed only within the past 
few years, it is a process similar to the one used by physi. 
cians in electro-therapy, in which heat is applied inter. 
nally to parts of the body. ‘‘ Penetrating heat’? it has 
sometimes been called by them, to distinguish it from gur. 
face heat. 


The manufacturing of plywood illustrates how the high. | 


frequency electric field is used. A metal sheet, connected 


to one terminal of a high-frequency transformer, is placed | 


in the center of a stack of glue-coated veneer sheets two 
or more feet high. The other terminal is connected to 
the upper and lower plates of the plywood press itself, 
Pressure is applied, and at the same time electric energy 
sent from the middle tuetal sheet to the plates of the 
press. The heat sets the glue. Two heavy slabs of ply- 
wood may be formed, or many separated plywood boards 
may result, depending upon the glue application. 

In this interior heating, a high-frequency electronic 
oscillatory system is generally used. It is basically simi- 
lar to a radio transmitter but usually more powerful. 
The oscillator is operated on direct current, and gives an 
alternating current of frequencies from a few cycles to 
many millions per second, depending upon the setup. In 
passing from one terminal to the other, much of the elec- 
trie energy is turned into heat. Case-hardening of small 
machine parts such as gears and bearings is now being 
done by a similar electric heating process. In case-hard- 
ening only the surface wearing area is hardened. Tin- 
plate, applied to other metals by the electrolytic method, 
requires polishing. This also is now done by a similar 
high-frequency electric field process. 

Other uses include the heat treatment of tobacco with- 
out removing it from the hogshead, and the killing of 
insects in grains and cereals. Other industrial uses are 
made of the process, and many additional ones are prom- 
ised for the near future. 


THE 1943 PRODUCTION OF BEET SUGAR 

SuUGAR-MAKING, which ought to be the sweetest job in 
the world, is always running into something sour. This 
year it’s the unwillingness of the beet-raising farmers to 
put in more than two-thirds of the million acres they had 
expected to plant. Since about a third of our national 
sugar supply comes from domestically raised beets, this 
means a reduction of roughly 10 per cent. in the sugar 
we'll have next year—unless the shipping situation im- 
proves to the point where more cane sugar can be brought 
in from the tropics. 

Labor shortage is primarily to blame for the situation. 
There is a great deal of ‘‘stoop labor’’ involved in rais- 
ing beets, and since high-wage war-industry plants have 
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A text particularly well adapted 
for the general biology courses given 
tp Army and Navy Trainees. 
Already being widely used in these 


courses. 


GENERAL 
BIOLOGY 


By 


James W. Mavor 


The revised edition of this widely 
popular text contains material 
for a full year’s course, divided 
into five major sections. The 
first approaches the subject from 
the points of view of ecology and 
cellular physiology; the second 
is devoted to a systematic ac- 
count of the plant kingdom; and 
the third to a similar considera- 
tion of the animal kingdom. 
The fourth section deals with the 
anatomy and physiology of the 
frog and man. The fifth part 
deals with the principles of de- 
velopment, heredity and evolu- 
tion. 


897 pages Illustrated $4.00 


The Macmillan Company 


60 Fifth Avenue New Yerk 


PHOTOVOLT 
ELECTRONIC 
PHOTOMETER 


A highly sensitive light meter with 
phototube and DC amplifier 


@ Obtainable with phototubes having main re- 
sponse in the ultraviolet, visible, infrared. 

e For measuring low light values, ultraviolet emis- 
sion and absorption, infrared reflection, gonio- 
photometry, micro-colorimetry, fluorescence, 
luminescence of paints. 


@ Suited for spectrophotometry, densitometry of 
spectrographs, exposure determination by focal 
plane readings in photomicrography. 


95 Madison Ave.  PHOTOVOLT CORP, — New York City 


GARCEAU ELECTROENCEPHALOGRAPHS 


A.C. Operated No Batteries 
Inkless Writing Require no Shielding 
Shipped Ready to Run Prompt Delivery 


THE JUNIOR GARCEAU 
ELECTROENCEPHALOGRAPH 


A simplified inexpensive instrument for recording electrical 
potentials of the brain. Built-in interference eliminators 
permit use atiywhere. Inkless records—no photography 
or film-development required. Instantaneous localization 
with any 2 of the 10 provided leads. 

All Garceau Electroencephalographs operate en- 
tirely from the 115 volts, 50 or 60 cycle power lines. 


ELECTRO-MEDICAL LABORATORY, INC. 
HOLLISTON, MASSACHUSETTS, U. 8S. A. 
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sprung up in practically every beet-raising area in the 
country, beet-field hands simply aren’t to be hired. 

Officials of the Department of Agriculture are less wor- 
ried than the sugar manufacturers. They point out that 
the acres that will not raise beets this year will raise 
other crops, all of them needed by the armed forces and 
by workers on the home front. Indicated replacement 
crops are mainiy potatoes, beans and alfalfa—the latter, 
of course, to become meat and milk, via the farmyard 
feed rack. 

This labor shortage trouble crops up just as the beet- 
sugar industry had been helped out of another bad fix— 
a threatened shortage of seed. Thanks to the plant 
breeders of the Department of Agriculture and state ex- 
periment stations, we have become independent of Euro- 
pean beet-seed growers, as we are becoming independnt 
of foreign garden-seed growers. 

The story of American sugar-beet seed development is 
told by Dr. G. H. Coons, of the U. 8. Department of Agri- 
culture. Prior to the first World War, although we had 
something over two thirds of a million acres in sugar-beet 
production, we relied entirely on European growers for 
seed. They had the experience, also cheaper labor, so that 
seemed the best thing to do. There had to be long and 
anxious negotiations, to get even a trickle of seed through 
from blockaded Germany. We even had to put up a bond 
to make a return shipment of the empty gunny-sacks! 

At the same time, American sugar-beet fields were 
under a destructive dual attack here at home. In the 
West, beets were literally curling up and quitting, under 
the scourge of a virus disease called curly-top, which crip- 
pled their leaves and made them unable to manufacture 
sugar in the normal way. In the East, there was an al- 


most equally destructive disease called leaf-spot, caused 


by a fungus. 

To meet these and other threats to the Great American 
Sugar-Bowl, investigators of the Department of Agricul- 
ture and the agricultural experiment stations of sugar- 
beet producing states went to work to develop disease- 
resistant strains, and to introduce them into cultivation. 
They sueceeded in producing the kinds of new sugar beets 
they were seeking. No one strain is good for the whole 
country, for the curly-top-resistant kind good for Western 
conditions is not immune to the leaf-spot prevalent in the 
East. Conversely, the leaf-spot-resistant variety can not 
stand up to curly-top in the West. There are also special 
strains fitted for local conditions of soil and climate, that 
are not good outside their particular areas. 

In the West home production of seed was undertaken 
during the 1930’s, so that the region as a whole was little 
disturbed by the cutting off of beet seed imports by the 
second World War. Growers in the East had let the job 


of seed production slip back into the hands of European 
growers, until the total beet seed imports had climbed to 
around 15,000,000 pounds in 1937, as compared with 
13,000,000 pounds grown in the United States—princi- 
pally in and for the Western fields. 

I:; ports slumped heavily during the first part of the 
war, though substantia] quantities still came in until 1941, — 


since when practically no seed has been received fron 
abroad. Domestically produced seed, however, after , 
slump from well over 13,000,000 pounds in 1938 and 1939 
to not much more than half that in 1940, has now gong 
up to the hitherto unapproached peak of 18,000,009 
pounds.—FRANK THONE. 


ITEMS 


' ‘THE comet discovered this spring by Miss L. Oterma, 
of Finland, is increasing in brightness. When first seen 
on April 8 at the Turku Observatory, the comet was re- 
corded to be of the fifteenth magnitude. Recent observa. 
tions agree that it is now of the ninth magnitude. The 
new data were relayed to Harvard College Observatory, 
Early reports showed the comet in the constellation of 
Virgo, and moving slowly westward. Dr. Otto Struve, 
director of the Yerkes Observatory, Williams Bay, Wis,, 
reports that on April 30, at 10: 42 P.M., the comet’s right 
ascension was 12 hours, 9 minutes, 58 seconds, and its 
declination plus 2 degrees, 25 minutes, 10 seconds. On 
May 2 at 10: 45 P.M., the comet’s right ascension was 12 
hours, 8 minutes, and 13 seconds, while its declination 
was plus 2 degrees, 28 minutes, 57 seconds. 


THE discovery of new ore deposits of the rare meial @ 


tantalum in New Mexico, which promise high productiv- 
ity, is weleom: news to war manufacturers who use this 
metal and jis “empounds. Tantalum’s first commercial 
use was in electric lamps, then it jumped into prominence 
by its use in radio tubes. Because of its power to resist 
corrosion, it is used in surgical and dental instruments, 
electrical contacts, pump and valve parts and temperature 
control apparatus. Carbides of tantalum are used in wire- 


drawing dies, steel-cutting tools, wear-resistant parts of § 


machines, and in dies for cold-nosing artillery shells. 
Although tantalum ore has been mined in Wyoming, South 
Dakota and New Mexico, the principal source has been 
abroad. The new deposit, if it meets expectations, may 
supply the principal needs. 


A METHOD for storing fragments of nerves for future 


" use as grafts, somewhat as blood is now stored for future 


use, was announced by Dr. Paul Weiss, of Chicago, at 


the meeting of the American Neurological Association. 


The nerve fragments can be stored indefinitely without 
losing their effectiveness as grafts. They are frozen at 
150 degrees below zero Centigrade, dehydrated in a high 
vacuum, sealed in and stored in the dry condition. They 
are rehydrated before use. ‘‘ This treatment,’’ Dr. Weiss 
said, ‘‘leaves the histological, biophysical and biochemical 
properties of the nerve essentially unharmed. When 
grafted, such nerves are readily and fully pervaded by 
regenerating nerve fibers, much as if they were living.” 
Sleeves of fresh or frozen-dried arteries are another aid 
to the neurosurgeon. ‘‘ With their aid, nerve stumps 4” 
be spliced without being sewed together and «practically 
ideal nerve regeneration has been obtained,’’ Dr. Wels 
reported. 
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PRACTICAL PHYSICS 


MARSH W. WHITE, Editor 
Professor of Physics 


KENNETH V. MANNING ROBERT L. WEBER R. ORIN CORNETT 
Assistant Supervisor of Assistant Professor of Physics Lecturer in Electronics, 
Physics Extension Harvard University 
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Physics Extension 


AND OTHERS ON THE PHYSICS SUPERVISORY STAFF 
ENGINEERING, SCIENCE, AND MANAGEMENT WAR TRAINING 
THE PENNSYLVANIA STATE COLLEGE 


Prepared under the Direction-of the Division of Arts and Science Extension 
THE PENNSYLVANIA STATE COLLEGE 


The Pennsylvania State College I ndustrial Series 
365 pages, 6x9, illustrated. $2.50 


ERE is an elementary, practical, and abbreviated text in introductory general physics at the 
freshman level, that meets a pressing and specific need created under wartime conditions by 
streamlined courses, shortened hours, and special service-group and adult training programs. 


Primary emphasis is placed upon the basie principles of those portions of_physics that are of 
immediate, practical use in war industry, technical work, and the Armed Services. It is the only 
book of its kind to date to include every topic covered in the physics course for the AAF Air Crew 
Training Program now offered in the colleges. ; 


The book is designed to utilize in a logically progressive manner the simple mathematical ma- 
terial needed, enabling the reader to study and review the mathematics concurrently with the phys- 
ies. This integration of mathematics with physics is achieved through a somewhat unconventional 
order of topics, with heat and fluid mechanics preceding mechanics. 


Send for a copy on approval 


McGRAW-HILL BOOK COMPANY, Inc. 


30 West 42nd Street, New York, N. Y. Aldwych House, London, W.C. 2 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


PARICUTIN, MEXICO’S NEW VOI.CANO 

I just seen Mexico’s new ileano, Paricutin, 
from the air and it is like having a grandstand ceat at 
the geologic drama that shaped the face of mvch of this 
country. Dr. L. C. Graton, of Marvard, and I flew to 
Uruapan from Mexico City in two sme!l planes provided 
by Dr. Gonzalo Bautista, governor of the State of Puebla, 
and piloted by Captain Luis Martel and Lieutenant Car- 
los Cortez, of Puebla’s aviation school. 

The air around the voleano in late afternoon proved too 
dusty for successful aeria! observation, but a start early 
next morning gave almost perfect conditions for observa- 
tion. We saw Paricutin nestled among dead crater peaks, 
each of which in past geologic time must have had « few 
months of life. A great tower of smoke and dust bil- 
lowed upward, with outbursts about every twenty seconds, 
showering red-hot pumice on the sides of the cone, which 
in February began to arise out of what was then a corn- 
field. Around the cone lay a great lava flow formed dur- 
ing past weeks, while to the northeast could be seen the 
little village of San Juan Parangaricutiro which is being 
smothered under several feet of volcanic ash that lies like 
blackish-brown everlasting snow over everything. 

Our little plane buzzed about the erupting cone, keep- 
ing away from flying débris that might puncture the wing 
fabrie or unbalance a propeller by an unlucky hit. Both 
planes twisted and turned for angle pkotographs that 
should be helpful to Dr. Graton in interpreting the vol- 
eano’s geology. 

The pilots and I spent eight hours op the previous 
night making a trip overland, twenty miles by airline but 
longer by auto, over ash-choked roads and by burro over 
trails for the last three miles, to the rim of the depression 
in which the volcano lies. Outbursts of flame lighted the 
countryside for miles around, and falling incandescent 
sand outlined the cone. A soft, harmless rain of voleanic 
sand pattered down as we clambered by volcano light over 
lava still steaming and hot to the touch. 

Our ground and air Views of America’s latest voleanic 
blister impressed on us that nature is still building the 
earth and that study of such infrequent outbursts should 
give new knowledge of how the rocks of earth were manu- 
factured. Since our food is grown on earth made of these 
rocks, and since our metals for war and peace come 
largely from deposits in molten magmas associated with 
voleanie action, new practical knowledge should come 
from studies of Paricutin. 

As we flew over the Mil Cumbres (Thousand Peaks) 
region between Mexico City and Morelia, we realized that 
each of these oid cinder cones had its brief days of fire 
and that although the earth is young here, geologic action 
was old when man began to record history. There are 
voleanie cones by the tens of thousands in Mexico, yet 
only one other eruption like Paricutin is recorded. That 
was in 1759, when a cone called Jorullo, about fifteen 
miles from Paricatin, was formed.—WatTson Davis. 


GLASS WALLS IN HOMES OF 
THE FUTURE 


THE homes of the future with sliding glass partitions 
that can be made transparent or opaque at will were | 
described by Dr. Alexander Silverman, head of the de. 
partment of chemistry of the University of Pittsburgh, J 
in an address before a recent meeting of the American 
Ceramic Society. By sandwiching light-polarizing mate. 
rial in glass, then crossing two plates in a double wall | 
construction, an opaque partition will result. When one 
of the plates is slid back, the partition will become trans. 
parent, permitting light to stream in. 

Colored plate glass walls with artistic continuous metal- 
lized decorations was another possibility cited by Dr. 
Silverman. Electricity passing through the decorations 
would heat the room. Glass floors could be metallized 
like the walls, or glass foot-warmers designed as hassocks 
could be used. If additional heat were necessary port- 
able stoves of artistic metallized glass might be designed. 
**A room at sixty degrees, insuring warm feet and wi- 
form radiation toward the body from all sides, would be 
more comfortable,’’ Dr. Silverman pointed out, ‘‘than 
to-day’s home at seventy degrees or higher.’’ 

Glass construction combined with heating elements can 
also have built-in lights, thus producing attractive heating 
and illuminating effects. Tempered glass doors, either 
clear or opaque, may lead from one room to another and 
cover cabinets and closets. By the recently developed | 
treatment of sheet glass to produce thin etched films only 
about a molecule thick, almost all reflected light glare can 
be eliminated. 

Although glass plates can be used for both interior and 
exterior construction, glass brick and hollow tile are 
likely also to have increased use. The blocks will be pro- } 
duced in various colors, opaque, translucent, transparent. 
Artistic design will evolve from the more utilitarian ap- 
proach now used in modern factory construction. 

Glass wool will be more widely used for insulation. It 
is constantly being made lighter and is now available in 
a form weighing only a half pound per eubie foot. A 
four-inch layer of glass wool has the heat insulating value 
of a iourteen-foot conerete wall, it is claimed. 

In the temporary housing provided for our Armed 
Forces in the Arctic regions, porous glass. materials, espe 
cially wool, are employed to keep out the intense cold. 
Glass fabrics will also find increasing use in motor gel 
erators, in cables, and as battery insulators. 


THE PHYSICAL EXAMINATION OF 
CHILDREN 


A PHYSICAL examination of every boy or girl should be 
made before he or she is granted a work certificate, w4S 
stated by Miss Katharin. 1, Lenroot, chief of the U. ®: 
Children’s Bureau, 2{ « press conference in Washingt. 
The ‘‘special measures’’ for the protection of working 
boys and girls of high-se'.:ol age ealivd for in President 
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In the manufacture and development 
of Biological Stains COLEMAN & BELL 
are American pioneers. | 


For 22 years C&B Stains have been 
acclaimed for their high standard of 
quality, purity and dependability. 


The Commission on Standardization 
of Biological Stains have tested and 
passed most of the commonly used Stains. 


-Have you received your copy of our 
1943 catalog? We shall gladly send you 
a copy upon request. 


THE COLEMAN & BELL CO. 
Manufacturing Chemists 


COLEMAN BELL 


Norwood, Ohio, U.S.A. 


LaMOTTE HEMOGLOBINOMETER 


This outfit was developed to estimate the hemo- 
globin in terms of grams per 100 ml. of blood. 
The blood sample is treated with hydrochloric acid 
which converts the hemoglobin into acid hematin, 
and this is compared with the known color stand- 
ards. The result is read off directly. Outfit 
includes comparator case with all necessary equip- 
ment and complete instructions. Price $10.00 
f.o.b. Towson, Md. 


LaMotte Chemical Products Co. 
Dept. “H” Towson, Baltimore, Md. 


For Laboratory and 


Demonstration: 


Hylo #1 Melting Furnace, Cru- 
cibles, Assay Scorifiers, Muffles, 
Tongs, Asbestos Mittens, Anneal- 


ing Ovens. 
Dealer and Manufacturer 


ALEXANDER SAUNDERS 


95 Bedford Street New York, N. Y. 


No. 10 Analytical Balsnce 


HENRY TROEMNER 


The Standard of Hacetlerce for 102 years. 


Manufacturer of the highvst grade Analytical, 
Assay and Pulp Balances and Weights of Pre- 


Cataloz 19298 
911 Arch Street 
Philadsivhia, Pa. 


ERIC SOBOTKA 


FOR IMMEDIATE DELIVERY 


LUMETRON 
PHOTO ELECTRIC COLORIMETER 


17 EAST 40TH STREET 
NEW YORK, N. Y. 


THE SCIENCE PRESS 
PRINTING COMPANY 
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Roosevelt’s vaamaiion of Mar a. Child Health Day 
were axplained ‘hy eourerones, 

it in thea} “se stimotus of male 
than 2.904,0C? boys aad gor's between 14 w 18 years 
of age wire employed ar af October, 1942. More than 
5,00 were employed during tre 1942 summer +2ca- 
aon. ever larger mimber 78 expected tu be at work 
tins sv comer. 

The pxvsical examizaticis, Miss Leuroot explained, 
are neaded to woke sure that a child with defects of 
vision or heariz.z, wi*k tmeipient hernia, sr with unsus- 
pected tubercuiosis or heart disease, is not subjected to 
work which will further impair his health. Many such 
children should not work at ail. Others might work in 
certain jobs under careful supervision. 

Too long hours of work are another health hazard to 
boys and girls of high-school age. The child labor laws 
of 42 states now have a maximum work week of 48 hours 
or less for workers up to i6 or 18 years in a varying range 
of occupations. No child unde: 18, the Children’s Bureau 
maintains, should be permii\> to work more than eight 
hours a day or 48 hours a week either on farms or on 
other jobs. 

Part-time jobs after school should be limited so that 
the combined hours of school and work do not exceed this 
total, except that as school is likely to be different from 
a job and less strenuous, some boys and girls of 16 and 
17 may be able to put in a total of 9 hours a day on 
school and job together. 

Some jobs have basic health hazards, such as exposure 
to lead, carbon disulfide, chlorinated solvents and benzol, 
which, as Miss Lenroot pointed out, are more dangerous 
to boys and girls under 18 than to other workers. 


ELECTRIC FISH 

Exzcrric fish will hardly power war industries, but 
knowledge of their ‘‘shocking’’ ability may eventually 
lead to better understanding of how our own nerves work. 
New research on these strange ereatures has just been 
reported by Dr. R. T. Cox, of New York University, in 
The American Journal of Physics. 

Experiments with three small electric evls were first 
conducted hy Dr. Cox and his associates. Whexu the eels 
were geutly prodded, the scicntists’ instruments recorded 
quick electrical pulses as high as 200 voits, lasting about 
two thousandth: »f a second. These discharges followed 
each other in trains of three to five. Single weak diz- 
charges come from the rear inal? vf the o.'; one of them 
always preceding @ train of raajor discharges, pro.abiy 
serving as @ warning signal to enemies. 


When an eel discharges from fear of enemies or to~ 


obtain prey, it serves as electrical signal for other eels 
nearby to close ii. In fact, it; was discovered that ec!s 
could be called by producing a current in any manner. 
When placed in a weuk electri: current au electric fish 
swims in the direction of increasing carrent density, ra 
matter which way the curren’ is going. But in.a strong 
electric current, it swims toward the negative pole. 

‘‘This sort of telegraphic communication very likely 
compensates the electric cel rather well for his partial 
loss of sight,’’ Dr. Cox states, ‘‘the better so in that he 
eommonly lives in muddy water in which the clearest eyes 
could see no fatuaer than a few feet.’’ 


Tests were al:o madi on the iargert of 2" Cicctric fo. ff 


occidentalis, found off ‘he norin 5 ilautie Coay 
Measuremen:> a maximum vol! ~: of 220 volts. 


oak power of the urpedo w+ caleulaicd to be a little 


‘ess than cae horsepower pex pound of electric 


‘Shee are ‘alues for an instant andwowlé be very 


less for electric activity ove: a longer pericd of time, 
ITEMS 

BETTER » « aid treatment for burrs end wounds js 
promised by a new methalose gauze dressing developaj 
by Dave Brady, Robert Baver an? Fredrick F. Yonkmaa, 
pharmacologists at Wayne University, Detroit. A sooth. 
ing, heaiing water-soluble preparation, easily compounded 
and applied, are the advantages cited ~in a preliminary 
report to the American Pharmaceutical Association, 
Sulfanilamide and sulfathiazole, infection fighters, are 


dissc'ved in the chemical, propylene glycol, then added } 
to a solution of alkyl cellulose. Sprayed on loose mesh § 


gauze, tuis mixture makes a durable elastic pressure 
bandage. Adhering readily to injured areas, the gauze 


tends to prevent loss of fluid and plasma proteins. The | 


dressing can be removed at any time by soaking in water 
or salt solution. Excellent first aid treatment is thus 
obtained, the researchers point out, without the disad- 
vantages of greasy ointments or astringent precipitants, 
such as tannic acid, that kill cells in the injured area, 
thereby delaying healing. 


A DESTRUCTIVE enzyme which destroys the vital red 


blood cells during certain diseases may be ever present 
in our bodies. Ordinarily an inhibitor in the tissues and 
blood serum holds the enzyme in check. Evidence that 
this mechanism exists is reported in Nature by Brian 
Maegraith, G. M. Findlay and N. H. Martin, of the West 
African Force. Certain tissues, such as the lung, liver 
and kidney, will destroy washed red blood cells suspended 


in salt solution, the scientists observed. But this action 
is checked by adding blood serum. Addition of a minute #e 


bit of the poisonous chemical, sodium cyanide, or heat 
application also inhibited blood cell destruction. Mer, 


monkeys and guinea pigs have been used in the experi: | 


ments. So far it appears tha? the cell destroyer in an 


animal acts only on its own specie, while the inhibitor § 


will also protect the blood cells of other animals. Discev- 


ery of this action, if sabstantiated, wil! aid those tryiug 


te eombat iytic anendas, such ag tle mysterious black- 
water fever to which the armed forces are exposed in 
tropical areas. 

DEVELOPMENT of a yeast powder suituk™» for human 
food and plans for the first manufacturing plant for i 


production, to be set up in Jamaica, are announced i & 


reports reaching Wasuington from England. It was devel- 
-ped “rorn a straiz of Torula utilis by Dr. A. C. Thaysen 


an? eclieagues, of the Department of Scientific and Indu 


trial Research at Tcuddington, England. In the Lancet] 


the yeast fud is deseribed as having a ‘‘slight, not u 


leasant taste,’’ and as growing rapidiy and being *j 
p gr g rap 


source of good protein as well as all the B vitamins.  & 


fi-st plant for its manufacture is to be set up in Jamaie 4 


because of the availability there of molasses on which. 


with the addition of ammonium salis, the yeast can J 


economically grown. 
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Outstanding McGraw-Hill Books 


INTRODUCTION TOC PLANT PATHOLOGY. New second edition 


By FRepeR:cK DeForest HEALD, Professor Emeritus of Plant Pathology, The State College 
of Washington. Mc@raw-H*!! Pubucaitons in the Agricultural Sciences. 583 pages. 6 x 9. 
$4.00 


In revising this well-known text, the author has retained his general plan of presenting a rounded, 
detailed introduction, in whieh the significant relai:onships of plant diseases to\ human affairs are 
stressed. The,book disensses types of parasitic diseases, including those caused by fungi, bacteria, 
seed plants, and nematodes; virous diseases; and non-parasiti: diseases. The author has incorpo- 
rated in the second edition the results of recent researches on the diseases under consideration, espe- : rt 
cially as regards range >r occurrence, life history, and control practices. eee 


FUNDAMENTALS OF CYTOLOGY | ha 
By Lester W. Suarp, Professor of Botany, Cornell University. 267 pages, 6x9. $3.00 ayaa Sy 


Like the author’s star.dard Introduction to Cytology, this textbook deals mainly with the structural 
and genetic aspects of the subject, but gives a simpler treatment that is better adapted to the use of 
beginners in cytology and cytogenetics. After a brief statement of the historical development of 
cytology and its position in biological science, the book takes up eells in relation to the organism and 
the structural and functional aspects of their organization; chromosome behavior; cytological fea- 3 
tures of the life cycles of animals and various groups of plants; modern cytogenetics; and use of aa 
cytological data in connection with problems of taxonomy and phylogeny. : 


FUNDAMENTAL PRINCIPLES OF BACTERIOLOGY. a 
New second edition 
By A. J. Sauue, Associate Professor of Bacteriology, University of California at Los fa 
Angeles. 643 pages, 6x9. $4.00 


Features of this text that have made it one of the best in its field are the emphasis on che “istry, the oy Site 
thorough explanations of phenomena, the sound morphological and physiological matezial, and the eg 
wealth of exceilent illustrations. The second edition is really a new book: all material has been ie 

completely revised anid rewritten to present the latest finding .. 


Laboratory Manual on Fundamental Principles of 
Bactericlogy. New secon edition, 184 pages, 6x9. $1.50 

The experiments in this manual are based on important fandamental principles and fa«is of bac- 

teriology that a student should acquire before proceeding to more adva~ zed work in the field. 


Send for copies on approval 


McGRAW-HILL ROOK COMPANY, UNC. 
339 Wes: 42nd Street, New York, N. Y. Aldwych House, London, W.C.2 
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Vou. 97, No. 2526 


SCIENCE NEWS 


Science Service, Washington, D. C. 


A NEW SUNSPOT CYCLE 


THE sun has entered on a new 13 4-year sunspot cycle, 
during which the freckles on his fuce will become more 
and more numercus tur half that period, and then wane 
to a minimum in 1954 or 1955. The first group of spots 
identified as belonging to the new cycle have been photo- 
graphed at the Naval Observatory by Mrs. L. T. Day. It 
was observed and its magnetic polarity noted by Edison 
Hoge at Mt. Wilson Observatory, Calif. 

The first indication that the new spot group is the first 
of a new sunspot cycle was given by their position, well 
away from the sun’s equator. The last spot group of the 
old cycle, close to the equator, was visible at the same 
time. Then an instrumental check-up showed that their 
magnetic polarity is opposite to that of spots in the cycle 
just closing. This reversal of polarity is a ‘‘sure sign’’ 
of the opening of a new cyele. 

Sunspot abundance has been shown to have a direct 
relation to radio reception. When they are most numer- 
ous, the sun is giving off intenser streams of atomic par- 
ticles, which affect the height of the world’s ‘‘radio 
roof,’’ the Kennelly-Heaviside layer, and hence the range 
of radio signals. Their possible effects upon terrestrial 
weather of solar radiation connected with sunspots is still 
a much-debated point. 

Several notable particulars were pointed out in the wire 
from Mt. Wilson Observatory which notified Science Ser- 
vice of the first observations made at that place: ‘‘The 
first sunspot group definitely belonging to the new cycle 
was observed by Edison Hoge on May 16 at 9 a.m., PWT, 
at the 150-foot tower telescope of Mt. Wilson Observatory. 

‘‘The spot group extended from heliographic latitude 
south 40 degrees to 44 degrees, and had magnetic polari- 
ties opposite to spots of the old cycle in the southern 
hemisphere. It thus satisfies the two fundamental charac- 
teristics of spots of the oncoming cycle: that it be in a 
latitude much-greater than the average latitude for sun- 
spots (15 degrees), and that it have a magne‘ic polarity 
opposite those of spots of the old cycle in the same 
hemisphere. 

‘*This is the first time since 1889 that the first spot 
of the new cycle has been so far south of the equator. 
The first spot of the present old cycle was seen on October 
10, 1933, in latitude 26 degrees north. 

‘*The spot appeared near the edge of the sun’s disk 
that is being carried from view by the solar rotation. 
When last observed on May 17, it was increasing in area. 
The spot will vanish on May 19 and if it survives the 
journey on the side of the sun turned away from the earth 
should reappear on June 3.’’ 


THE PRODUCTION OF PENICILLIN 
THat the production of penicillin, the chemical from 
mold, which outdoes the sulfa drugs in curing many kinds 
of wound infections and germ diseases, is now being 
pushed to the utmost to make it available for our armed 
forces, is reported by Dr. A. N. Richards, chairman of 
the Committee on Medical Research of the Office of Scien- 


tific Research and Development, in the Journal of the 
American Medical Association. 

The use of penicillin to treat soldiers returned from the 
Pacific area with unhealed compound fractures, osteomye. 
litis and wounds with longstanding infection was started 
six weeks ago. Results of this treatment started at Bush- 
nell General Hospital, Brigham City, Utah, have been so 
encouraging that plans are now being made to continue 
studies of its value in treating both wounds and venereal 
disease in sixteen Army hospitals. The Navy plans simi- 
lar though less extensive clinical trials cf. penicillin. 

Production of penicillin, in spite of intense efforts to 
meet military medical needs, has in no instance gone be- 
yond the pilot plant stage. In most plants it is still in 
the laboratory stage. Some sixteen drug manufacturing 
companies are now engaged in its production or intend to 
be soon. The supply for civilian needs in the near future 
will be very limited, he states, unless production expands 
at a greater rate than can now be foreseen. 

The chief handicap to large scale production lies in the 
fact that the mold produces only very limited amounts of 
the germ-fighting chemical. An exceptionally high yield 
would be in the order of about one thirtieth of an ounce 
by weight from about twenty quarts of culture medium 
on which the mold that produces penicillin is grown. And 
it takes days of mold growth for production of this minute 
amount. 

Discovered by Dr. A. Fleming, of St. Mary’s Hospital, 
London, in 1929, the curative possibilities of penicillin 
were first announced in 1940 and 1941 by Professor H. 
W. Florey, Dr. E. Chain and collaborators of the Uni- 
versity of Oxford. Following a visit to this country by 
Professor Florey, and with the encouragement of the 
Medical Research Committee and the National Research 
Council, research looking toward the production of peni- 
cillin was started in the fall of 1941 by Merck and Com- 
pany, E. R. Squibb and Sons, Charles A. Pfizer and 
Company, the Lederle Laboratories and perhaps others. 

More than 300 patients have been or are being treated 
with penicillin and Dr. Richards states that ‘‘there is 
good reason for the belief that it is far superior’’ to any 
of the sulfa drugs for staphylococcus aureus infections 
with and without blood poisoning, including acute and 
chronic osteomyelitis, cellulitis, carbuneles of the lip and 
face, pneumonia, empyema and infected wounds. Peni- 
cillin is also extremcty effective in treating hemolytic 
streptococcus infections, pneumomoceus pneumonia and 
gonorrhea. 


| TOOTH DECAY 

TOOTHACHE may become a rare occurrence when 4! 
ideal diet is eaten throughout childhood. This hope is 
raised by three years of experiments reported to the 
Ameri“an Dental Association by Dr. Julian D. Boyd, of 
Iowa ity. 

After observing children at the State University of 
Iowa for 17 ye<rs and making an intensive study of more 
than 200 chiidren during the project just completed 2 
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28, 1843 SCIEN SE—ADVERTISEMENTS 


Chemistry 


By F. H. MacDOUGALL 


Maintaining the same high degree of scientific thoroughness and rigorous treat- 
ment which characterized the first edition, this revision brings all materia) com- 
pletely up to date. There is a new section on liquid crystals and glasses and a 
new section on the technically important subject of the theory and use of the 
glass electrode. The discussion of unclear reactions and artificia] radioactivity 
has been amplified. And of great importance to students of colloids and cataly- 
sis is the different and more exact derivation of the Gibbs’ Adsorption equation. 
Ready May 18th. $4.25 (probable) 


‘Vertebrate Photoreceptors 
By SAMUEL R. DETWILER 


This monograph presents a general account of the visual cells of vertebrates with 
particular emphasis upon their structure, development, distribution, and certain 
aspects of their physiology. The visual ability of animals and their habits of 
life are discussed in relation to the presence or absence of rods and cones, as well 
as their relative distribution in the eyes of different forms. The structure, occur- 
rence, functional significance, and evolutionary relationships of the fovea cen- 
tralis receive special attention. Full attention is also given to the role of vita- 
min A in vision. Published March 30th. $4.00 


The Nature and 
Properties of Soils 


By LYON & BUCKMAN 


Long the standard work on its subject, this book has now been thoroughly re- 
vised and brought up to date by Professor Buckman. For this edition the whole 
book has been rewritten to incorporate much new scientific data on the chem- 
istry and biology of soils. There is important material on moisture from the 
energy point of view and on the control of soil moisture; on colloidal clays, 
humus, and soil organisms and their enzymie effects; on soil reactions, buffer- 
ing, pH correlations and liming. The whole book is clearly written and well 
illustrated. Ready in June. Illustrated. $3.75 (probable) 


Laboratory Explorations 


in General Zoology 
By KARL A. STILES 


This manual provides a full year’s work in all aspects of animal biology, cov- 
ering the important biological facts as well as the techniques for studying them 
in the laboratory. It has been prepared for use with the recently published 
fifth edition of Hegner’s College Zoology, but is also readily usable with any 
text. As teaching aids, the book contains many demonstrations, questions and 
problems for class discussion, materials for tests, full bibliographies, and a 
glossary of scientific terms. Ready in June. Illustrated. $2.50 (probable) 


The Macmillan Company, Fifth Avenue, New York 
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collaboration with the late Dr. Charles L. Drain, Dr. Boyd 
says: ‘‘Surely, the dietary approach offers the most effec- 
tive means of attack on the problem of caries now avail- 
able, and furthermore is one which is in step with current 
policies for the furtherance of public health. With preva- 
lent improvemeat of children’s diets, the seriousness of 
dental caries as a public health problem will decline to 
minor proportions. ’’ 

Evidence that sugar content of the diet is probably of 
secondary importance will be presented in a forthcoming 
report. The diet of each child included in the studies was 
designed to be as near the nutritional ideal as possible. 
A strict regimen was possible because all the children were 
under medical supervision because of diabetes. 

Possibility that the disease itself had influenced the 

rate of decay was eliminated; the amount of fluorine in 
the water, considered a factor in preventing decay, was 
also taken into consideration. It was concluded that diet 
alone influenced the rate of decay. 
_ Public Health Service statistics indicate that the chil- 
dren in the area studied might expect to develop decay in 
two new tooth surfaces each year during the early teens, 
but the children observed by Dr. Boyd averaged only a 
fifth as much decay as expected on this basis. 


FLOODS 

No major industrial damage is to be expected from the 
floods in the Midwest, for they are not occurring in indus- 
trial areas. Our floods are doing damage to agriculture, 
and to some extent to rail and highway transportation— 
which is bad, to be sure, but not to be compared with what 
hit the Ruhr valley industries when the bomb-loosed wall 
of water roared down on them a few nights ago. 

To inflict comparable flood damage to an industrial 
area in the United States, the waters around Pittsburgh 
would have to go on a rampage. The Pittsburgh region 
is the one great steel-making and heavy-industry area in 
this country liable to river-borne disaster. High water 
has been on the Monongahela and Allegheny and upper 
Ohio rivers in the past, and can be expected again—but 
not this year. Flood time in those valleys is late winter 
or early spring. By mid-May, flood-making weather con- 
ditions have shifted well to the west; now is the time for 
floods on the lower feeders of the Ohio, and in the slow, 
flat rivers of the prairie and plains regions west of the 


Mississippi. 


Spring floods are to be expected as a more or less regu- 
lar thing, according to meteorologists of the U. S. 
Weather Bureau. As winter draws to a close, warm, 
moisture-laden air moves up from the Gulf region, meet- 
ing the retreating cold air of winter on a long front 
extending in a general northwest-to-southeast direction. 
At about this time of year, the front stretches from the 
lower Great Plains to the middle Great Lakes. 

Normally, a series of late spring storms may pour rain 
on the Midwest for several days, bringing flash floods to 
the smaller rivers and perhaps swelling the larger ones to 
highwater mark. But as a rule these storms pass over 
before really bad floods occur. 

This time, we unfortunately got what happens once a 
generation or so: An unusually rain-rich atmospheric 
situation develéped, and then stagnated, with the heavens 
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weeping over the same stretch of country for just about 
a solid fortnight. And so the floods came. 


ITEMS 

Success in the first trials of a new method of wreating 
goiter by medicines instead of by surgical operation are 
reported by Dr. E. B. Astwood, of Harvard Medica) 
School, in the Journal of the American Medical Associa. 
tion. The medicines used are thiourea and thiouracil, 
They have the unique property of inhibiting the function 
of the thyroid gland, actually, it is believed, preventing 
production of its powerful hormone. Patients with the 
kind of goiter in which popping eyes, extreme nervous- 
ness and thinness are symptoms suffer from too much 
thyroid hormone. This excess hormone drives the life 
processes at too fast a pace and even acts as a poison in 
its effects on the heart. Operation to remove part of the 
gland and thus reduce the amount of hormone produced 
has so far been the chief method of treating the condi- 
tion. The results reported by Dr. Astwood suggest thai 


patients in future may not need to have this operation | 


but can have their too-active thyroid glands kept under 
control by taking daily doses of thiourea or thiouracil, 


Cop liver oil and other fish oils may prove to be a source 
of a high blood pressure remedy, was reported by Dr. 
Arthur Grollman and Dr. T. R. Harrison, of the Bowman 
Gray School of Medicine at Wake Forest College, to the 
New York meeting of the Society for Experimental Biol- 
ogy and Medicine. Fish body and liver oils, they discov- 
ered, contain a substance which is effective in reducing 
high blood pressure in rats. The substance is not the 
same as vitamin A, which is contained in fish liver oils 
and which some have believed has a blood-pressure reduc- 
ing effect. It is, however, similar to the kidney extract 
hailed a few years ago as a potential remedy for high 


blood pressure. Both the kidney extract and the fish oil | 


substance can be given by mouth. Both reduce the blood 
pressure slowly and have a relatively prolonged effect 
compared with other substances that reduce high blood 
pressure. The blood-pressure reducing substance, how- 


ever, is present in only sma!i amounts in animal kidneys. & 


Fish oils, on the other hand, are relatively potent in reduc- 
ing blood pressures and are readily available. Therefore, 


in the opinion of the investigators, they ‘‘offer greater | 


promise than kidneys’’ as a source of a blood pressure 
remedy. 


A NEW aid to protect the hearing of workers in noisy 
industries, such as shipbuilding, and whieh promises t0 
be ‘‘the solution for certain industrial ear problems’? is 
reported by Dr. David A. McCoy, of Boston, in the forth- 


coming issue of the Journal of the American Medical | 


Association. It consists of an ear mold of transparent 
plastic lucite, made to fit each worker’s ear. This custom: 
made feature provides a good fit with no leaks of noise 
and one which is comfortable tc wear all day. The ea 
mold reduces the intense and high-frequency noises, which 
are distracting, painful and deafening, but lets the weare! 
hear people talking without trouble. A further advan 
tage of this plastic ear mold is that it shuts out the 
flying balis of hot slag which are a danger to the ears 
of weidere and chippers. 
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1 In these days Baitsell’s Human Biology is recommended as an especially important and timely text 


joe 4 SCIENCE—ADVERTISEMENTS 9 


A Text of Timely Importance for Pre-medical Students . 
BAITSELL’S 

HUMAN 


By Georce ALFRED BAITSELL 
Professor of Biology, Yale University 


621 pages, 6 x 9, illustrated. $3.75 


for eficient and thorough preparation for medical training in Army and Navy sponsored courses. 


Teachers who have used the text with pre-medical students have commented on the following points: 


® Time is saved. By using the human organism as the basic type for the presentation of gen- 
eral biological material, Human Biology makes use of an ideal arrangement of particular value 
under present emergency conditions. 
Interest is gained. _Pre-medical students are primarily interested in learning about man. 
The use of Human Biology asa text capitalizes on this interest and at the same time affords 
much essential material from general biology. 

© Results are better. Students who are interested in their subject and in the manner in which 
it is presented are anxious to work to the limit of their ability in order to become better pre- 
pared for the next step in their training. ne 


The general consensus is that Human Biology is an interesting, modern, scholarly text ideally adapted 
to the training of students in, the foundations of animal biology. 


The Reviewers Say: 


. a needed contribution to a new field of modern science in which acceptable textbooks are few 
and far between. This distinctly new and refreshing book endeavors to present the pertinent facts 
of biology from the vantage ground of the most interesting and important organism in the world of 


life—man himself.”—T'he Quarterly Review of Biology 
“The book is beautifully written, clearly presented, and well illustrated.”—Ohio Journal of Science 2 ae 

“.. . the book is so excellent and comprehensive that it should tend to become one of the most popu- ha 
lar physiological and biological textbooks here as well as in America.”—The British Medical Journal aes 
“It is a real biology with man as the main type.”—Nature a i 


“Every zoology teacher should consider the desirability of reshaping his course along the lines its Ze a 
content suggests.” —Bios 


If you are planning to teach a course in 
biology for pre-medical students and ee 
have not had an opportunity to examine gst 

this text, send for an examination copy. a 


McGRAW-HILL BOOK COMPANY, Inc. 


30 West 42nd Street, New York, N. Y. Aldwych House, London, W.C. 2 : fe t 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE DISEASE PROBLEMS AFTER THE WAR 


DISEASE and infection present gigantic problems to 
our armies fighting a global war, Professor K. F. Meyer, 
head of the department of bacteriology at the Univer- 
sity of California, told the Western Section of the Amer- 
ican Chemical Society. In wars, Professor Meyer pointed 
out, there has often been a much higher mortality rate 
from disease than from wounds. In the Crimean War, 
for example, there were 50 deaths from wounds to 192 
from disease, while in the 1914-1918 World War the rela- 
tion was 138 due to wounds and 115 from disease. 

Not only is there the question of the health of the troops 
during the war, but of contacts among ‘the home popula- 
tion when peace comes. When all these men come back, 
Professor Meyer said, we shall have carriers of all sorts 
of diseases. We must be prepared in civilian set-ups for 
possible eventualities. We remember that 1,000 people 
died of cholera in one month in Sacramento, Calif., during 
the °49 gold rush. The Army and Navy Medical Corps, 
working in conjunction with committees of the National 
Research Council, are developing every possible means of 
reducing the impact of these diseases to a minimum. 

In the offices of the Division of Medical Intelligence 
there are on the walls maps of the world showing last 
minute data on the location of the various communicable 
diseases. Extensive outlines of the diseases likely to be 
met are prepared and given to medical officers before em- 
barkation to the battle front. 

In North Africa diphtheria appears in the form of skin 
ulcers which do not heal. In the caves of Tobruk there 
were sandflies and ticks that transmit fever. In Trinidad 
there are vampire bats. About 4 per cent. of these bats 
earry the rabies virus in their saliva. They bite the peo- 
ples’ toes at.night and the rabies appears as an ascend- 
ing paralysis that looks in many ways like infantile 
paralysis. It vias resessary that the bat povulation be 
reduces, This campaign arc ope agaisst the mosquitos 
in that region were planned “ke ate igenee. 

‘Among the so-called ‘filth’ lieke® 
since all troops get immunization,*’ Meyer said, 
But when our boys come home they may bring back dysen- 
tery in various forms.’’ Dysentery vaccines are being 
studied but they are still in an experimental state. Sulfa- 
guanidine has revolutionized the treatment. This disease 
will have to be controlled by environment, such as sup- 
pression of flies and proper disposal of excreta. This 
means continual vigilance. 

We shall also have contact with cholera, Professor Meyer 
pointed out, since we are going close to the birthplace of 
cholera in the Ganges delta. There is a vaccine, but the 
degree of protection afforded is not definitely known. 
The Japs have used cholera vaccine since 1904. In fact, 
the best strain is a Japanese strain. The disadvantage is 
that revaccination is necessary every three months. 

Among the insect-borne diseases we find malaria, which 
is more frequent in the tropics. This disease is not con- 
quered. We need a real phophylactic. We now have only 
a suppressive, and a person may carry malaria for years 


in his blood. The control of this disease will have to he 
through control of mosquitoes. But how can any one pre. 
vent them from breeding in the hills, for example, of the 
Owen Stanley Mountains, or in West Africa? The med. 
ical officer can only see that the men sleep under mosquito 
nets and charge the atmosphere of the tents with inseeti- 
cidal spray. 


Against yellow fever the army has a vaccine which gives § 


100 per cent. protection. 

Bubonic plague is always a possibility. This scourge 
has played an important role in many previous wars, It 
is insect-borne but once started may be passed from man 


to man in the pneumonic form. Both a vaccine and sulfa 


drugs may help figit plague. 

Typhus is an ever-present threat. The British found 
typhus in Egypt. It is apt to be in any country where 
the population is louse-infested. ‘‘Some believe this can 
be handled by vaccination,’’ Professor Meyer said, ‘‘but 
I have yet to be convinced.’’ 

In New Guinea, Sumatra, Burma, and Thailand there 
are mites that transmit a type of spotted fever similar 
to the swamp fever of Japan. 
will probably experience similar diseases carried by ticks, 
In Central Africa we find sleeping sickness. To combat 
this we have a prophylactic, Bayer 205, which gives pro- 
tection for three months. 

There are also many other medical problems in a global 
war. In desert warfare heat-stroke must be dealt with, and 
sinus infections that tend to flare up. In the swampy 
battlegrounds there are liver fiukes, In our army of eleven 


or twelve million men we shall find only the particularly 


fit individuals can be sent into certain regions. A great 
many who have been sent will have to be returned and 
replaced by others. 


PENICILLIN AND GONORRHEA 


Rap recovery from gonorrhea in five patients who had i 


not heen helped by sulfa drug treatment was achieved by 


the new remecy, penicilliu, is reported by Dr. Wallace E. | 


Herrell, Cr. Edward N. Cook and Dr. Luther Thompson, 
of the Clinic, in the of the American Med- 
ical .\ssociation. 

Penicillin, which is obtained from common mold similar 
to that which grows on bread, is available only in limited 
amounts. It should, therefore, be reserved as a drug of 
last resort in treating gonorrhea. 

Some strains of gonococci are so resistant to sulfa 
drugs that the patients fail to recover even with large 
doses and several courses of treatment. Laboratory tests 
showed that such sulfa-drug-resistant strains would yield 
to fairly small amounts of penicillin. The patients treated 
at the Mayo Clinic had been sick with gonorrhea for from 
five weeks to eleven months and had all had what would 


be considered adequate sulfa drug treatment. They bega! | 


to get better within a few hours, in one case within five 
hours, after the penicillin solution started dripping into 
their veins, and in from two to four days were able t 
leave the hospital completely free of the infection. Lab- 
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SCIENCE—ADVERTISEMENTS 


Two texts particularly well adapted for the general 
biology courses given to Army and Navy Trainees. 
Already being used nationally in regular courses. 


FOUNDATIONS BIOLOGY 


By Lorande L. Woodruff 


11 


Professor W. R. Hunt, writing in the Yale Journal of Biology and Medi- 
cine about the recently published Sixth Edition of this text says, “I know 
of no better text for fundamentals, for a cultural education, or as a stimulus 
for more study in the biological sciences.” “Always a textbook of first 
class,” comments The Biologist, “soundly conceived and well executed, 
this book has summarized the field of biology in such a way that any 


student is able to form a comprehensive idea of the whole subject.” 773 


pages, Illustrated, $3.75 


MANUAL OF BIOLOGY 
By George A. Baitsell 


This manual is designed especially as a companion 
volume to Woodruff’s Foundations of Biology but 
can also be used with any other standard text in 


biology. 6th Ed., 449 pages, $2.75 


GENERAL 


By James W. Mavor 


The Revised Edition of this text is especially well 
suited to the foundation course in biology pre- 
scribed for trainees for the medical services in the 
Armed Forces. Its contents and organization 
closely correspond with the course of study cut- 
lined for the Navy’s pre-medical candidates. 897 
pages, Illustrated, $4.00 


The Macmillan Co., 60 Fifth Ave., New York 


New laboratory manual 
to be published in June 


LABORATORY 
EXPLORATIONS IN 
GENERAL ZOOLOGY 
By Kari A. Stiles 


This manual provides a full year’s 
work in all aspects of animal bi- 
ology, covering the important bi- 
ological facts as well as the tech- 
niques for studying them in the 
laboratory. As teaching aids, 
the book contains many demon- 
strations, questions and problems 
for class discussion, materials for 
tests, full bibliographies, and a 
glossary of scientific terms. $2.50 
(probable) 
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oratory tests showed the germs had been banished in from 


17 to 48 hours. The penicillin was given by continuous 


drip into the veins. No toxic effects or discomfort to the 
patient resulted from the treatment. 


‘SYNTHETIC RUBBER PRODUCTION 


SYNTHETIC rubber of the Buna 8 variety, good for tires 
all the way from jeep to super-bomber sizes, as well as 
for tank treads and other Army uses, will flow at the rate 
of 90,000 long tons a year out of a new plant set-w. <t 
Charl-stin, West Ya., which has just gone into 
produci.on. 

Government-owned, the new installation consists of two 
separate but closely integrated plants, each under the 
management of a well-experienced industrial organization. 
The first plant, where the raw materials are produced, 
is managed by the Carbide and Carbon Chemicals Cor- 
poration; the second, where they are converted into the 
finai product, by the United States Rubber Company. The 
two plants stand side by side, so that a casual observer 
would think they were one; short pipe lines carry the raw 
materials from one to the other. 

Seareely over a year ago, there was nothing on the 
broad, flat plain by the Kanawha River but farm and 
pasture land adjoining a small airport, near the suburban 
station called Institute, from the presence there of a 
state teachers’ college. Now the place is an industrial 
giant, capable eventually of making rubber to rim 
16,000,000 civilian car wheels every year. 

Buna § is the synthetic rubber made by mixing two 
organic compounds, butadiene and styrene. Butadiexe in 
turn can be made from either petroleum or alcohol; at 
this plant alcohol is used. The alcohol is brought up the 
river by barge or in railroad tank cars; it comes from the 
great Ohio Valley distilleries that have stopped making 
liquor to devote their entire capacities te war-alcohol 


production. A ‘‘tank farm’’ with a total storage ¢a- 


pacity of 750,000 gallons insures a constant working sup- 
ply on hand. ; 

Styrene, the other ingredient, is made here by combining 
benzene and ethylene. Benzene is produced in abundance 
near by; it is a coke-oven by-product, and there are many 
coke-ovens in this valley. Ethylene is one of the lighter 
petroleum fractions. 

Both butadiene and styrene must be brought to a high 
degree of purity before they can successfully combine to 
produce Buna 8. At this place, the Carbide and Carbon 
Chemicals plant brings the butadiene to 98.5% purity and 
the styrene to 99% before putting them into the pipe lines 
to go over to the United States Rubber plant. 

Both chemicals are limpid, water-clear liquids as they 
flow into the great mixing vessels. As soon as they are 
well in contact, however, they combine to form a milky 
fluid—-a true latex, filled with billions upon billions of 
submicroscopic rubber particles. 

These are held from combining with each other because 
all have electrical charges of like sign. The latex is flowed 
into snother great vat, where a salt-water solution con- 
taining a little sulfuric acid is mixed in. The salt re- 
moves the electrical charges, and the rubber particles stick 
together in grains or crumbs. These are put through a 
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mechanical shredder and washed thoroughly, to remove 
all chemicals that may still cling to them. Finally th. 
raw rubber particles are showered down into the oblong 


mold of a powerful press, that squeezes them into 75. j 


pound blocks. These are packed in cartons for shipment 


to the tire factories—FRANK THONE. 


ITEMS 


_ EXPORTABLE quinine-bearing bark from the 17,000-acre 3 
-cinchona plant at El Porvenir, Guatemala, will be 
~ obtained under ap 22: ment arnounced by the Board of 
isconomie Warfzre. A fourth of all «!'n-American pro- 


duction is expected to come from’ El Porvenir. Guatemala 
is the only source that ca supply the anti-malarial drug to 
this country by land route. A laboratory already has been 


established at El Porveair for testing and analyzing bark § 


and studies are being made of the different types of trees 


also be undertaken to school people for work in locating 
and testing other cinchona stands in neighboring republics, 


THE potato famine should soon be over. Commercial 
early potatoes from 363,100 acres of land are ready or 


soon will be ready tor the market. It is an acreage 17 § 


per cent. greater than the early potato acreage for 1942, 
and 16 per cent. above the ten-year average, 1932-41. Re- 


ports just made to the U. 8S. Department of Agriculture J 
by its crop correspondents and field statisticians indicate § 


the acreage in the states of Georgia, Kentucky, Maryland, 
Virginia and Kansas is 9 per cent. above the acres har. 
vested in 1942, but is nearly 22 per cent. below the ten- 
year period. Arkansas, Oklahoma, Tennessee and North 
Carolina are expected to produce nearly 7,000,900 bushels, 
an inerease of over a million bushels above the amount 
raised in 1942. The floods of the Arkansas and_ other 
rivers in Oklahoma and Arkansas have destroyed many 


acres of growing potatoes, but the increased acreage in § 


other states will more than balance the losses. 


AccorpINnG to the Metropolitan Life Insurance Company 
‘fin this country as a whole, about six out of every 100 
men and women of marriageable ages wed during a typical 
year.’’ For the South, the figure has been almost nine 
out of 100, and for the Far West it has been somewhat 
under five out of 100. The North has been about halfway 
between. Now the Wvst is having more marriages, esp¢ 
cially in the ages under 35, while the South is having fewer. 
An increase in marriages among the older people and fewer 
marriages among younger ones is predicted for the future 
as a result of the war. The company also reports that fhe 
current death rate among white children aged 5 to 14 years 
is under one per 1,000. This is half the rate prevailing 
only a year ago. There is still considerable room for im- 
provement, the statisticians point out. The five chief 
causes of death among children of school age are, in ordet 
of numerical importance: accidents, appendicitis, influent 
and pneumonia, rheumatic fever and tuberculosis. Acci- 


dents cause more than a fourth of all deaths of school | 


children in America. These can be prevented and th 
killing of children by the four diseases can be greatly t 
duced by further efforts to protect child health. 


- found there. It is hoped that a training program may § 
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NEW WILEY BOOKS 


ELEMENTARY GJALITATIVE ANALYSIS 


By BRUCE E. HARTSUCH, Associate Professor of Chemistry, Michigan State College. 


An understandable, clearly written textbook, designed for use in beginning courses in qualitative analysis. Contains 
step-by-step, detailed solutions of illustrative problems, accompanied by laboratory directions. Discussions are on the 
plane of the average student taking his first course in this subject. 


262 pages; 84 by 11; Paper, Probable price, $2.50 


CHEMICAL SPECTROSCOPY 


By WALLACE R. BRODE, Professor of Orgenic Chemistry, The Ohio State University. 


A completely modernized edition, with revised tables for emission analysis, an up-to-date revision of the section on 
theoretical spectra, an expansion of the section on quantitative emission spectra, and other important additions. 


Second Edition: Ready in June; 679 pages; 6 by 9; College Edition, $6.50 


a TEXTBOOK OF ORGANIC CHEMISTRY 


= volume covers the preparations worked out in the past year. 


TREATMENT OF EXPERIMENTAL DATA 


By GEORGE HOLMES RICHTER, Assistant Professor of Organic Chemistry, The Rice Institute. 


| in this edition the content has been rearranged, and much new material has been added. Among the changes should 


be noted: the collection of the material on natural products in a single chapter; the inclusion of an entire new section 
on the terpenes; the introduction in Chapter I of the concept of resonance; the enlargement of the chapters on ali- 
phatie hydroearbons; the inclusion of new material on plastics. 

Second Edition: 760 pages; 6 by 9; $4.00 


ORGANIC SYNTHESES, Volume 23 | 
By LEE IRVIN SMITH, University of Minnesota; Editor-in-Chief. 
Tested laboratory methods for preparing various organic chemical reagents in one-half-pound to five-pound lots. This 


124 pages; 6 by 9; $1.75 


By ARCHIE G. WORTHING, University of Pittsburgh, and JOSEPH GEFFNER, National Steel Company. 
This book is designed primarily for physicists, chemists, and engineers. It tells how to set up tables, including in- 
struction on the use of legends; how to prepare graphs.giving sufficient descriptive information so that they may be 
read easily; how to set up equations; how to determine, express and apply precision indexes, and similar matters. 


Ready in June; Approximately 365 pages; 6 by 9; Probable price, $4.50 


= EMOTION IN MAN AND ANIMAL 


By PAUL THOMAS YOUNG, Professor of Psychology, University of Illinois. 


A new book that offers authoritative material, for study and discussion, on emotion, attitudes and motives. It is 
intended to promote an understanding of the individual. The data presented are of importance for students of child 
psychology, education, anthropology, physiology, social and experimental psychology, and allied fields. 


422 pages; 6 by 9; $4.00 : 


JOHN WILEY & SONS, Inc. 440-4th AVE. NEW YORK 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


MULTIPLE STARS 

QUADRUPLETS and quintuplets in the sky may not be as 
rare as they are on the earth, but astronomers get nearly 
as excited about them. At the Cambridge meeting of the 
American Astronomical Society several papers dealt with 
multiple stars, among them a discussion by Mrs. Elizabeth 
Cornwall Tilley, of the University of Michigan, concern- 
ing the plain-seeming star known as 59D Serpentis. 

Should 59D Serpentis be called single, as it appears to 
the naked eye? Or double, as it appears in a four-inch 
telescope? Or triple, as the spectroscope reveals one of 
its components to be? Or quadruple, as the sum of its 
parts would make it? But if quadruple is correct, the 
quads are not as nearly alike as they usually are among 
humans. 

The star 59D Serpentis is also unusual in that two of 
its triplet stars are hot, white twins, while one is a cooler 
yellow star like our sun, only much larger. 

One of the standard means for discovering doubleness 
among stars is to observe their spectra. If two stars are 
revolving around each other, some of their motion is prob- 
ably toward and away from us, producing the well-known 
Doppler shift ‘2 their spectra. As one star approaches 
us along one side of the orbit, its spectrum is shifted 
toward the violet, while its companion’s is shifted toward 
the red as that star recedes. Thus, two spectra are really 
being seen, and the lines in the combined spectrum appear 
double. These double lines gradually blend as the stars 
proceed along their orbits, then separate again. This is 
repeated twice for each revolution they make. 

Sometimes one star is so much brighter than the other 
that the second star’s spectrum is suppressed and only one 
set of lines is seen. However, the regular oscillation of 
these lines around a mean position proves the star to be 
a spectroscopic double in any case. In only two or three 
cases, including 59D Serpentis, are three spectra visible, 
and only for 59D have the details of the system been 
determined. The white twins revolve around each other 
once every 1.85 days, at a distance apart of only four 
million miles. Together, they revolve around the large 
yellow star, about 180 million miles distant, or the dis- 
tance across the earth’s orbit, in 386 days. These three 
form the triplet, around which the distant visual com- 
panioi:, also a white star, may require several thousand 
years to revolve. 

The triple spectrum of 59D Serpentis was discovered 
independently in 1938 by McLaughlin at the University 
of Michigan and Tremblot in Paris, and in some cases 
they took spectrum photographs of the star on the same 
nights.—CH.RLES A. FEDERER, JR. 


MONAZITE SANDS 
THERE are many important uses of the rare-earth met- 
als, and their compounds, obtained from the honey-yellow 
colored monazite. The principal metals obtained are 
cerium and thorium. Minor metals obtained include 
lanthanum, erbium, didymium, beryllium, and others of 
little or no commercial value. 


Lanthanum salts are used in beauty preparatiozis hp. : 


cause they give bactericidal action. Erbium salts ay, 
astringents. Didymium is used in optical glasses because 
it protects the eyes from harmful rays. Cerium anq 


thorium are the two elements in monazite which, either iy @ 


their metallic forms or in compounds, fill essential war 
needs. 

Cerium compounds have many important uses. Cerium 
acetate protects textiles from mildew and moths, and 
makes the textiles waterproof. Cerium fluoride mixed 
with carbon gives are-lights and searchlights greater 
luminosity. Cerium oxide is used in ceramics and in the 
glass industry. The nitrate serves a special function in 
the gas mantle and also in tanning leather. 

Thorium products are equally essential. Metallic tho- 
rium or thorium compounds are used in tungsten-lamp 
filaments, gas mantles, high-temperature refractories, 
radiv-tube filaments, and for other purposes including 
several in the field of electronics. 


Monazite sand is the only commercial source of cerium § 
and thorium, according to the U. 8. Bureau of Mines, J 


Our supply, nearly 3,000 tons a year, has come from 
British India and Brazil. Transportation difficulties 
have now arisen. The India supply is no longer avail- 
able. 

Monazite sands are found in several places in the 
United States, but there has been very little domestic pro- 


duction recently because economic operations were not § 


possible when cheaper foreign sands were available. Un- 
til 1908 domestic production met American needs. In the 
war years, 1915-17, the United States relied mainly on 
home production. From now until the war is over Brazil 
will be the principal source, unless richer deposits than 
now known are found in the United States. 


NEW DISEASE IN THE ARMY 


A MYSTERIOUS disease for which no cause or method of 
getting it has yet been found turned up in some of the 


soldiers at Fort Bragg, N. C., late last summer, accord: j 


ing to a report published in the Journal of the American 
Medical Association from Lieutenant Colonel Worth B. 


Daniels and Captain H. Arthur Grennan, two former 
Washington, D. C., physicians now in the Medical Corps, @ 


Army of the United States. They call the disease ‘‘Pre- 
tibial Fever.’’ 


Fortunately the disease was mild. There were 10§ 
deaths and only forty cases. Because the men all were] 


quartered near one another in a limited area of the reser 


vation and had identical symptoms, it looked as if a 


epidemic of some sort were brewing. 


Chief features of the sickness were fever, lasting about | 


five days, and a rash, which appeared toward the end of 
the fever and was usually located over the inner, large! 
bone of the leg below the knee. This bone is the tibia, 


from which the disease gets its name, pretibial fever. 4'] 


soon as the fever went down, the men got well rapidly; 
with no complications, weakness or depression. 
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Recent Texts in Radio and Related Fields 


Radio Engineers’ Handbook 


By Freperick E. TERMAN, Stanford Uni- 
versity. 1006 pages, $6.00 


One of the most complete works of its kind ever 
published, this outstanding reference book and hand- 
book presents a wealth of sound, technical informa- 
tion especially selected and organized to meet the 
needs of the engineer dealing with practical radio 
and electronic problems. The handbook deals with 
dectronics and vacuum tubes, wave guides, cavity 
resonators, klystron and other microwave tubes, 
radio aids to navigation, oscillators, wide-band an- 
tennas, and hundreds of other topics of interest to 
the radio engineer. 


Engineering Electronics 
By Donatp G. Fink, Massachusetts Insti- 
tute of Technology. 358 pages. $3.50 


A sound, practical treatment of the engineering uses 
of electronics that the student can easily understand. 


a The book covers the uses of both standard and spe- 


cial tubes in the two important fields of communica- 
tions and industrial practice, and also deals with 
such special types as electron multipliers, electron 
microscopes, electron telescopes, etc. 


Microwave Transmission 


By J. C. SuaTer, Massachusetts Institute of 
Technology. International Series in Phys- 
ics. 309 pages, $3.50 


Steers a middle course between very elementary and 
very advanced standards; between the highly theo- 
tetical and the completely practical. Microwaves 
are treated both from the standpoint of conventional 
transmission lines and of Maxwell’s equations. Al- 
though emphasis is on fundamental theory, enough 
description of practical methods has been given so 
that the experimental worker in the field can tie 
= and experiment together without great diffi- 
culty. 


Frequency Modulation 


By August Hunp, Member of Navy Radio 
and Sound Laboratory, San Diego, Cali- 
fornia. 3875 pages, $4.00 


Presents a critical engineering treatment of all phases 
of frequency moduiation, from basic principles to the 
design of commercial apparatus. henomena and 
features in frequency modulation are described in 
comparison with customary amplitude modulation 
and in comparison with phase modulation. A fea- 
ture of the book is the description of useful receiver 
tests and the alignment of FM receivers. 


Principles of Aeronautical 
Radio Engineering 


By P. C. Sanprerro, Major, Directorate of 
Communications of the U. S. Army Air 
Forces.’ 414 pages, $3.50 . 


A clear engineering treatment of radio as used in 
aeronautical navigation and communication, intro- 
ducing the special factors of the aeronautical prob- 
lem briefly, then taking up in detail each of the nine 
radio facilities used in modern air transport practice. 
Covers the special performance, installation, and ser- 
vicing factors influencing the design of these facili- 
ties and outlines engineering fundamentals and 
methods that have been developed for handling them. 


The Electrical Fundamentals 
of Communication 


By ArtHur L. ALBERT,, Oregon State Col- 
lege. 554 pages, $3.50 


Deals with electrical fundamentals from the point of 
view of communications—telegraphy, telephony, and 
radio. Designed for beginning students, the treat- 
ment is elementary, yet at the same time maintains 
a high standard of technical accuracy and provides 
a sound foundation in the subject. Examples illus- 
trating the electrical fundamentals are given through- 
out the text. 


Mathematics for 
Electricians and Radiomen 


By Netson M. Cooxg, Lieut., U. S. Navy; 
Executive Officer, Radio Materiel School, 
Naval Research Laboratory, Washington, 
D.C. 604 pages, $4.00 


Provides the electrical and radio student with a 
sound mathematical foundation, showing him how to 
apply this knowledge to the solution of practical 
problems most frequently encountered in actual 
practice. The mathematical scope of the book in- 
cludes elementary algebra through quadratic equa- 
tions, logarithms, trigonometry, elementary plane 
vectors, and vector algebra as applied to alternating 
current circuits. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, Inc. 


30 West 42n:! Street, New York, N. Y. 


Aldwych House, London, W.C. 2 
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A commission of experts assigued by the Surgeon Gen- 


eral of the Army to investigate the disease was unable to 


find any germ cause or any method by which the men 
might have gotten it. Members of the commission were: 
Dr. John R, Paul, of Yale University Medical School; 
Dr. Norman H. Topping, U. S. Public Health Service, 
and Major Cornelius Philip, of the Army. 

An outbreak of what may have been the same disease 
occurred in August, 1940, in Wrens, Ga. 


SEPARATING WET FROM DRY GRAIN 


AN ingenious method of separating wet from dry grain 
by use of an electrical condenser has been developed in 
England. T. A. Oxley, of the Department of Scientific 
and Industrial Research, and F. Y. Henderson, of the Im- 
perial College of Science and Technology, have presented 
a method which may prove invaluable in preventing loss of 
grain through spoiling. 

In both England and America large quantities of wheat 
are lost each year because of the development of fungi in 
the stored wheat. The fungi start in a moist, warm spot, 
often buried deep within the grain. It may either spread 
from there through the rest of the grain, or one such highly 
developed spot may be sufficient to taint the entire supply 
and make it unfit for milling. In order to preserve the 
‘erop, it is important to eliminate these wet danger spots. 
To do this by theroughly drying the entire supply would 
be very expensive and in many cases impractical. 

The more water in the grain, the poorer is electrical 
conductivity of the mass. As reported in Nature, use was 
made of this fact by passing the grain in a steady stream 
of uniform thickness between two metal plates acting as 
a condenser. If the grain is comparatively dry, it is sent 
down one chute. When the moisture reaches a certain per- 
centage, the decreased electrical current causes a mecha- 
nism to divert the stream to another chute. Eventually, 
when the grain passing through becomes drier, it is auto- 
matically switched back to the first chute. 

The moist grain is given priority in being dried. Not 
the entire harvest, but only the damper portions need be 
heated enough to eliminate the few highly moist spots. 
With the danger spots removed, all the grain can be safely 
stored until needed. na 


A NEW OPTICAL GLASS 


BETTER cameras, spectacles and microscopes can be ex- 
pected from use of a new lens gla-s developed after ten 
years’ research, is announced by Dr. E. D. Tillyer, re- 
search director of the American Optical Company. 

Sand, the principal ingredient of ordinary glass, is left 
out completely. According to Dr. Tillyer, omission of 
sand is the main reason for the superior optical properties 
of ths new glass. Several common chemicals make up the 
formula of the new glass: borie acid, zine oxide and alu- 
minum hydroxide. 

Anvther glass of the same type, but having different 
propzrtics, is obtained by substituting cadmium oxide for 
the zine oxide. This is the first time ‘at the chemical 
element cadmium has been used as a major ingredient in 


glass. 
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In comparison with glass containing sand, tt: ney 
glasses have higher light-bending power and less tendene 
to separate light into different colored rays, giving thg 
often-observed rainbow effect. Although glass withoy#d 
sand is not new, these are evidently the first reports 9 
such optical glass which shows commercial possibilities. 

The new glass containing zine oxide was developed by 
Dr. Tillyer, H. R. Moulton and T. M. Gunn. Mr. Moultonll 
devised the kind containing cadmium. The product ; 
still in a laboratory state of development and will not be 
available for some time. 


ITEMS 

A LARGE new double star has been discovered by Dr, 
J. A. Pearce, director of the Dominion Astrophysical 
Observatory, at Victoria, B. C. It is the spectroscopicfl 
binary, HD 34333, an eighth magnitude star in Auriga.i 
Each part of this new system is a star having 23 timesgim 
the mass of the sun and revolving around the other inj 
slightly over .. days, according to a report made by Dr. 


: Pearce to the American Astronomical Society. Its or- 
bital velocity is about 150 miles per second, and as one 


star passes between us and the other, it may produce a 
very slight partial eclipse, which Dr. Pearce predicts, but 


\ 


which has yet to be observed. Probably the light changes y Al; 


are small, but it is suggested that accurate observations 
of the star’s light to see if there occur any periodic varia- 
tions which world be caused by such eclipses. The pres-§ 
ent distauec estimate places the system 3500 light-years 
from the sun. 


PANCAKE diesel engines now powering Navy ships weigh 
less than a fourth as much as previous marine diesels of 
comparable power. They put out a horsepower for every 
four pounds of weight. Details of this new compact en- 
gine which occupies only a third the space of more con-§ 
ventional power plants was described at the Clevelandg 
meeting of the Society of Automotive Engineers by J. (. 
Fetters, of the eleciro-motive division of General Motors 
Corporation. The nickname ‘‘pancake’’ stems from the 
four banks of 4-cylinder radial units stacked one on top)s4 
the other. This light-weight 16 cylinder engine is up- 
ended on its gear box to keep space requirements to 4 
minimum. Other radical departures in design reuired 
five years of cooperative research between Navy and Gen- 
eral Motors engineers before the engine was ready. Ther, 
just two months after Pearl Harbor, production got underg 
way, and the pancake engines are now being installed in 
Navy ships. 


HIGH-OCTANE gasoline, now available only for the mili 
tary, will feed small, light peacetime autos, was reported 
by Dr. C. M. Larson, chief consulting engineer of the 
Sinclair Refining Company, to the Society of Automotive 
Engineers meeting in Cleveland. Production of this typ 
of gasoline will probably be detrimental to diesel fue 
ignition quality, ané will foree engineers to design dies! 
engines which will get the utmost out of low-cetane fuels 
Dr. Larson believes that diesel fuels will be on the crit: 
eal list by next year. He estimated that 1945 production 
ratio of gasoline to distillate fuel would be seven to om%§ 
compared witl: three to one at the start of the war. 
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‘@ = = An Ideal Text for War Training Courses 
IN COLLEGE PHYSICS 

be | SMITH’S 


ELEMENTS OF PHYSICS 


By AtpHeus W. SmITH 
Professor of Physics, The Ohio State University 


Fourth edition. 790 pages, 6 x 9, $3.75 


This book is admirably adapted for use as a text in basic courses in Army and Navy 
!and other programs sponsored by the Government. For 20 years this well-known 
nel™ text has been used with marked success in technical courses throughout the country. 
“ll For several years it has been the required text at the U. S. Military Academy. 


sim Already Elements of Physics has been adopted for use in Army Air Force or Army 
usm Specialized Training Courses in the following institutions: 


fe University of Cincinnati University of Minnesota 
wd Creighton University University of Nebraska 
a University of Denver . Ohio State University 
Eau Claire, Wisc., Teachers College Oklahoma A. & M. College 
gh University of Iowa University of Oklahoma 
of University of Kentucky Oshkosh, Wisc., Teachers College 
ry Louisiana State University Wheaton/College 
fan Other institutions currently using the text are: 
dg University of Arkansas University of New Brunswick 
C. University of Buffalo University of North Dakota 
3 College of the City of New York North Texas Agricultural College oe 
he Duke University University of Pennsylvania ae 
General Electric School, Erie, Pa. Pennsylvania Stave College 
p General Motors Institute Pratt Institute a 
. Georgetown University RCA Institute, New York a 
ed University of Georgia - Santa Barbara Teachers College ae 
lllinois Normal University University of the South 
M, Indiana University Texas A. & M. College . 
University of Manitoba Tulane University 
. Marshall College Washington and Lee University 
University of Maryland Wesleyan University 
i Mississippi State College Whitewater, Wisc., Teachers College ss 
d Naval Research Laboratory, University of Wichita oa 
e Anacostia, D. C. Wisconsin Institute of Technology Bote 
e University of Nevada University of Wyoming 5 Rare. 


If you are planning a course in technical 
physics for an Army or Navy program, be 
sure to examine this successful text. We 
shall be glad to send a desk copy with our 
compliments. 


BOOK COMPANY, INC. 


30 West 42nd Street, New York, N. Y. Aldwych House, London, W.C.2 2 4 
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THE. COOLING PLANET 

SNowstTorMs of silica once showerec down on our cool- 
ing planet, and primitive live probably originate? in the 
polar regions, according to Dr. Perley G. Nutting, of the 
U. S. Geological Survey, writing in the Journal of the 
Washington Academy of Sciences. A pianet, starting as 
a mass of vapor torn from the sun and finally evolving 
into the present condition of the earth, passes through a 
number of interesting epochs as its temperature falls. 

The dense vapors of a planet at 5,000 degrees Centi- 
grade, which is a reasonable temperature for a planet just 
drawn from the sun by a passing star, would be subject 
to rapid cooling by radiation from its outer layers, Dr. 
Nutting suggests. The body would be violently agitated, 
as slight cooling would permit combinations of the ele- 
ments. Such compounds would condense to liquids and 
fall back as rain to where the temperature was sufficient 
to vaporize and dissociate them. 

When the planet had cooled a thousand degrees, the 
first liquid core would be formed of liquid iron and iron 
alloys. At this temperature the atmospheric pressure 
above the liquid surface was estimated by Dr. Nutting 
to be as much as 32 tons per square inch, as compared 
with our present atmospheric pressure of 14.7 pounds per 
square inch. 

The first solids, occurring at 3,000 to 2,500 degrees 
Centigrade, would probably appear as floating on the 
liquid sphere. Dr. Nutting suggests that the earth’s 
atmosphere at lower levels consisted mainly of heavy 
metallic vapors and the vapors of a few stable compounds 
of high density which would condense at higher levels, 
rain down, and revaporize. At intermediate and higher 
levels large quantities of water vapor (as much as 1.85 
tons per square inch) would condense and rain down- 
wards, but never reach the surface. At the outer limits 
of the planet would be cool, free gases. 

Silica and silicates in various forms would have — 
created by the time the planet had cooled to 1,500 to 1,200 
degrees. Miles deep, they would cover the old core of 
the earth and suppress all but a few metallic vapers. 


THE DECREASED DEATH RATE IN THE 
ARMY FROM WOUNDS 

AMERICAN physicians are saving from five to nine times 
as many soldiers from dying of battle wounds in this war 
as was possible in World War I, it appears from casualty 
figures reported by Brigadier General Norman T. Kirk, 
the new Surgeon General of the U. S. Army, at the 
Chicago meeting of the American Medical Association. 

The figures he gave covered the period during the 
phases of the North African campaign before the Army 
moved up into northern Tuaisia. The Geath rate at that 
time in the evacuation hospitals was from 24 per cent to 
34 per cent, comparec jo a dcath rate of 15 per cent. to 
18 per cent. in evacuation hospitals ‘n the last war. This 
remarkably low -sortality vas achicved im spite of great 
difienlties in evacuation. In some ,laces eight-mile lit- 
ter carries were tecess:--vy 19 get the wounded from the 
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field to the ambulances. The ambulances had to traye] 
20 to 30 miles over mountain roads to evacuation hos. 
~itals. 

For the future, the Army Medical Department hopes 
to have exclusive airplanes and possibly evex helicopters ¥ 
for the evacuation of the wounded. So fer in Africs, 
13,000 sick and wounded have been evacuated by plane. 
But these evacuations were in planes used to take supplies @ 
forward. Helicopters are being experimented with but 
so far none is in actual service for evacuation of wounded. 

Plasma, surgery and sulfa drugs were credited in that 
order for the great saving in lives. Sulfa drugs will ] 
always come second to surgery and third to plasma in 
saving the wounded, he said. This is because shock and & 
hemorrhage and bomb or shell fragments are the biggest 
threats to the life of the wounded. 

Plasma is given at the clearing stations and sometimes 
at the collecting stations. At the evacuation hospitals, 
the surgeons clean the wounds, remove shell or bomb frag- 
ments and institute drainage. From 80 per cent. to 85 
per cent. of the casualties, he said, are due to shell and 
bomb fragments, which carry more clothing and infection 
in the body than rifle bullets. In some places, because of 
evacuation difficulties, auxiliary groups of surgeons were | 
sent into the forward area to perform operations. 

An astoundingly small number of wounded have had 
the serious bone infection, osteomyelitis, which occurred 
in 75 per cent. of compound fractures in the last war. 
Tn all the base hospitals in Africa, up to April 30, there § 
were only 70 cases of this condition. In one group of 
373 compound fractures, there were only five or six cases 
of osteomyelitis, instead of the 279 which the last war’s 
75 per cent. rate would have given. 

The percentage of survivals in cases of head wounds 
is much greater than in the last war, as is the survival 
in eases of abdominal wounds, with even those coming 
to operation late largely surviving. Of great help for 
these cases, General Kirk said, is the Levine tube, which 
goes into the stomach through the nose and by suction 
keeps the stomach empty and prevents distention. Most 
fracture cases are transported to the rear in plaster casts, 
but the casts must be padded. For fractures of long 
bones, General Kirk is opp sed to the method widely used 
in the Spanish Civil War, of keeping the leg or arm ia 
a plaster cast until the bene sets. Tractiom is essential 
in these cases, he said. Only 12 cases of gas gangrene, 
with one death, occurred, while the Army was still in the 
South. 

The Army has medical instaiativns in every country a 
‘t the world not held br the Axic, amd as soon as it move @e 
into Axis territory, ii capects io set medical units t 
eare for the civilian population. T's will be doxe ‘ 
to protect the Aymy *rcm inicetions diseases 
lent srioug civilians. 

‘he health of the Army in Afrien bas beet & 
b-tter than was expected ar? better even {an 
et Venereal we the viggest problex, 
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‘“We are te need more doctors,’’ General Kirk 
declared. ‘‘‘¥e must have enough to wir this war, and 
we haven’t sterted fighting yet. Tunisia and Gudal- 
canal were only side pleys.’’ 

He added that he appreciated fully. the neee for leav- 
ing enough doctors at home to care for the civili'.. >opu- 
lation. He quoted General Eisenhower as suying that 
the outstanding service of the whole A.E.F. was that 
rendered by the medical department.—JANE STA* FORD. 


METHODS OF RECOVERY OF 
SECONDARY OIL 

Nearly two thirds of the nation’s oil is left under- 
ground by ordinary methods of recovery, representing an 
estimated seventy biliion barrel reserve which challenges 
the ingenuity of petroleum engineers, according to a re- 
port by D. R. Knowlton, director of production for the 
Petroleum Administrz.ion for War, to the New York 
meeting of the American Institute of Mining and Metal- 
lurgical Engineers. 

‘*The most economical and consequently the best source 
of additional oil for our war program, aside from explora- 
tory drilling, lies in secondary recovery,’’ he maintains. 
‘*It is the engineers’ problem to get as much of that oil 
as economically as possible. ’’ 

At least three billion barrels of the residue left after 
the easily obtainable oil is pumped can be recovered even 
by present methods, Mr. Knowlton believes, at present 
or slightly inereased price. 

Efforts to find new fields at a cost of millions of dollars 
per year have met with only moderate success. Unless 
our record of discoveries is sub-iantially better durin: the 
next few years than it has weer. during the li 3 few, our 
domestically produced oil will \« insuffie ent to meet our 
demands, Mr. Knowlton warns. . 

New knowledge about how to keep up pressure in oil 
reservoirs as pumping continues and ho'v to control the 
rate of flow enables engineers to recove: much of the so- 
called seeondary cil while still producing the primary oil. 
Mr. Knowlton urges that new research projects be under- 
taken to study these methods under varying reservoir 
conditions. 


A NEW SMELTING PROCESS 

CoAL strikes nee? mean nothing to the steel industry 
if a smelting process newly patented by Thomas V. Moora, 
of Houston, Texas, comes into general use, and the sup- 
ply of natural ges olds cut; for the new method substi- 
tutes natural gas and hydroger (which can be made from 
some types of natural gas) for the ecke on which present- 
day smelting depends. 

Instead of charging « blast furnace with alternating 
layers of coke, iron ore and limestone, as in present prac- 
tice, Mi. Moore si**s finely-ground iron ore down through 
a hopper at the top of a tall tower. Part-way down, the 
ore particles :.re met by an upsweeping blast of flaming 
gas, which beats them t- the incandescent state at which 
they are ready for “Aemice: reaction. 

Settling «ly through .ue turbulent blast, the par- 
ticles next puss into a zone where hydrogen at a high 


temperature (above 1300 degrees Centigrade) removes 
the oxygen from the oxide ore, releasing the iron in 
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molten condition. If the ore is sufficiently impure io} 
require a flux, bits cf limestene, fed in throug’ the 
hopper, here take up the impurities and form a 

Next, the iron particles pass downward throevgh a 
zone of hot gases, this time one in whieh flere is an ex jm 
cess of uncombined carbon. ‘The iron tukes up some of# 
this, to form the iron-earbon alloy commonly known asl 
pig iron. 

Molten iron and liquid slug are drained off through 
separate openings at the bottom of the furnace, so that¥ 
the process can be made continuous. ‘i 

U. S. patent 2,321,310, issued on the method, has beenfil 
assigned to the Standard Oil Development Company.— 
FRANK THONE. 


ITEMS 


A DIVERGENT beam has successfully been used in taking 
x-ray photographs of crystals. This method promises to 
be extremely useful in studying the arrangement of atomsix 
in the erystal. As a short exposure is required, it will 
aid particularly in research with short-lived crystals. 
This new development in x-ray photography, reported 
by the British Council, was made at the Royal Institution, 
London, by Dr. Kathleen Lonsdale with a tube designed 
by Dr. A. Muller. When the planes of atoms in a single 
erystal reflect a fine x-ray beam, the reflected beams 
photograph as sharp black spots on a light background. 
Substituting a divergent beam for the usual cylindrical i 
pencil, the background becomes darker and the former§g 
spots open out into curves. . Besides the reflection curves, 
which are black, the photograph shows ‘‘ deficiency”’ 
curves. These lines are lighter than the general back- 
ground because radiation in certain directions has been 
removed from the original beam. 4 

Rerrer beer and ale can be expected from recent crosses ga 

of European and American species of hops, accomplished ji 
for the first time at South-Eastern Agriculture College at@ 
Wye, Kent. Reports of suceess in developing five promis: 
ing new varieties has been received in Washington frou ¥™ 
the Tritish “ouneil; the hops were planted in this coun | 
try 2.4 Canada, as well as in England. Aceeptance forg 7 
comm crcial propagation of the new varieties, which 2g 
disease resistant as we!l as superior in flavor, represents 
che culmination of more than a third of a ceniury of é 
pationt improvement breeding initiated by Professor F. 

S. Salmon, and continued under the leadership of I”. 
8. G. Hatton, Jesse Amos and F, H. Besrd, 


Dar green is not always dark in color so tie eye off 
the camera. A new dark green camnonfage paint reilects 
infra-red rays along with vitraviolet rays, and shows 
ight in aerial infra-red photographs, The new paint 4 

a teve'opment of the du Pont iuboratozvies at Wilaingn 
Infi‘a-red nhotography is based cn the fact that cv 
objeets reflect visible light and infra-red rays in 4 at 
ferent manner. Most green vegetation retlecis infra : 
rays. In the infra-red camera used in airerait, veget” 
appears light. An object surrounded by vegeta: on an? 
camouflaged with ordinary paint the color of 
tion stands out black against white in the phwt grap 
With the new dark green paint it is concealed. 
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The Pennsylvania State College Industrial Series 


365 pages, 6 x 9, 241 illustrations. - $2.50 


ERE is an elementary, practical, and abbreviated text in introductory general 


physics at the freshman level, that meets a pressing and specific need created 
under wartime conditions by streamlined courses, shortened hours, and special 


scrvice-group and adult training courses. 


a Priwary emphasis is placed upon the principles 


of those portions of physies that are of immedi- 
ate, practical use ‘n war industry, technical work, 
and the Armed Services. It includes every topic 
‘covered in the physies course for the 


| Ciew Training Program now offered ‘in the coi- 


leges. 


The ook is designed to utilize in a logically pro- 
gressive manner the simple mathematical mate- 
ral needed, enabling the reader to study and 
review the mathematics coneurrently with the 
physics. This integration of mathemat?*s with 
physics is achieved through a somewhat uncon- 
ventional order of topics, with heat and fluid 
mechanies preceding mechanics. 


Send for a copy on approval 


McGRAW-HILL BOOK COMPANY, Inc. 


330 West 42nd Street, New York, N. Y. 
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PROTEIN AS A BY-PRODUCT OF 
ALCOHOL DISTILLATION 


‘*Mgat’’ sandwiches without visible meat but rich in 
body-building proteins may result from a new process 
developed by chemists of the U. 8. Department of Agri- 
culture. A billion pounds of protein could thus be recov- 
ered annually by alcohol distillation from wheat. Equip- 
ment has already been designed for commercial produc- 
tion based on the process developed by Irwin W. Tucker, 
working under Dr. A. K. Balls, chief of the enzyme re- 
search laboratory of the department. Wheat is treated 
with sodium sulphite solution, a plentiful waste product 
of paper mills and other industries. The extracted pro- 
tein clots and rises to the surface as a thick, yellow froth. 
When dried it looks much like dried egg white. 

The protein is suitable for human consumption, espe- 
cially when granular flour is used in the process. Its cost 
would be only about five cents a pound. Some look for 
the protein enrichment of bread, which would help make 
up for meat supplies that have been nearly cut in half. 
Cereal products could be similarly treated. Esser ‘ial 
chemical products, such as casein, are also possibilities. 

Meanwhile, distillers expect to use the solution that is 
left after the protein separation to replace barley malt, 
now the most expensive single ingredient of the alcohol 
distillation process. This, together with the protein by- 
product, will save the government $50,000,000 on the 
500,000,000 gallons of war alcohol being bought from 
distillers annually. 

After the war we may look forward to large-scale pro- 
duction of grain alcohol for synthetic rubber and other 
industrial products. Fully developed, the new process 
will cut former prohibitive costs of peacetime grain alco- 
hol production by at least half. Some say it will pay for 
the production of the alcohol and then debate as to 
whether the protein or the alcohol is the by-product. 

Production problems will also be solved by the Balls- 
Tucker discovery. Sticky gluten, extracted by the new 
process, has been gumming up distillation equipment, 
thereby forcing frequent shutdowns. In addition, the 
process reduces the distillation residue to a thin liquid 
which is much easier to dispose of than former wastes. 
Protein has heretefore been recovered at the end rather 
than at the beginning of distillation, and the product was 
good for little but livestock feed. The new, simpler proc- 


ess gives higher yields and the product is pure enough 


to be used in human food. 


VOCATIONAL COURSES IN 
ENGINEERING 


More than a million young men and women have re- 
ceived special training in engineering, scientific and 
technical subjects, to fit them for specific tasks in the 
armed services and in the nation’s industrial war effort, 
according to the report of Dean A. A. Potter, of the 
Purdue University engineering department, speaking be- 
fore the Lafayette, Ind., meeting of the American Society 


of Agricultural Engineers. This does not mean, hovw- 
ever, that we have added a million engineers to our pro. 
fessional ranks. The courses: given are to a large extent 
below college level, are designed specifically for particular 
ends, and do not lead to degrees. 

‘‘Tt is to be hoped,’’ Dean Potter said, ‘‘that the ex. 
perience which our engineering colleges have gained 
through the war training programs will be capitalized by 
them during the post-war period, not only in improving 
their regular programs of study leading to degrees, but 
also in establishing a large number of technical institutes 
all over the country with intensive practical programs 
closely linked to the needs of the industries in the com- 
munities. 

There is an extreme need, he continued, for fully 


trained engineers, which is not being met by the present | 


regular programs of the engineering schools. The Na- 
tional Roster of Scientific and Specialized Personnel esti- 
mates that 40,000 to 50,000 additional engineers will be 


needed during 1943 and that the potential college produc- | 


tion during the current academic year is only 17,000. 


Intensive efforts are being made to close the gap, which | 


the speaker described. ‘Thousands of young men in V-1 
and V-7 classifications are being given special courses in 
a number of colleges, under Army and Navy auspices, and 
they will be given V-—12 classification and assigned to 
continue their studies on completion of the preliminary 
courses. By streamlining the professional curricula, and 
by cutting vacations to a minimum, it is expected that 
@ new supply of well-trained engineers can be brought 
out in much less than the conventionally required time. 
One hitch looms: unless the present Selective Service 
regulation on deferment is changed to extend the period 
beyond July 1, 1945, ‘‘a serious gap in the continuity of 
supply of engineers will develop very shortly. In gen- 


eral, the needs of our war industries will not be fully | 


satisfied unless an ‘industry reserve’ or some other 
scheme is set up... for the purpose of insuring an 
adequate supply of engineers. ’’ 


BISMUTH AND RECOVERY FROM 
MALARIA 


Giving a bismuth compound with quinine may speed 
recovery in some cases of malaria, is suggested by Dr. 


Martin D, Young, Dr. Sol B. McLendon and Dr. Roy 6. § 


Smarr, of Colunibia, 8. C., in a report to the Journal of 
the American Medical Association. This report is based 
on paresis patients who were given malaria to eure their 
syphilitic condition, but it is stated that the combination 
of thiobismol and quinine ‘‘might be useful in malaria 
infections generally.’’ 

The bismuth compound seems to injure the haif-grown 
vivax malaria parasites and reduce their numbers in the 
blood. As a result the drug eliminates the fever p* 
roxysms which that brood of parasites would have pro 
duced. For patients of syphilis of the brain. and nervous 
system, this means that the malaria given to cure their 
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j ;yphilitie condition can be controlled to produce fever 
paroxysms every other day instead of every day. The 
jaily paroxysms o*ten tax the patient so severely that he 
can not continue the full course of treatment. 

For curing the malaria, once its effect on the syphilis 
jas been achieved, quinine is usvally given. Quinine, 
however, frequently does not prevent the occurrence of 
the fever paroxysms for several days after it has been 
started. When the bismuth compound is given at the 


mm same time as the quinine, it prevents the paroxysm of the 


next day and after that the quinine controls the infection. 

The bismuth compound used was sodium bismuth thio- 
glycollate, known also as thiobismol. The studies were 
made at the South Carolina State Hospital, to which Dr. 
McLendon and Dr. Smarr are attached. Dr. Young is 
stationed at the malaria research laboratory at Columbia 
of the U. 8. Public Health Service, National Institute of 
Health. 


THE JAPANESE EARTHQUAKE 


SEISMOLOGISTS of the U. 8S. Coast and Geodetic Sur- 
vey reported after study of telegraphic and radio data 
transmitted through Science Service from a number of 
American and overseas observatories that the earthquake 
mn Sunday, June 13, off the coast of Japan, was twins, 
with one shock at 1: 11.7 a.m. and the other at 4: 36.5 
aM., EWT. Both quakes started from beneath the same 
epicenter, which was in latitude 37.5 degrees north, longi- 
tude 142.5 degrees east. 

This spot is in the Japan Deep, a ‘‘hole in the bottom 
of the sea’’ off the northeast coast of Honshu, the main 
Japanese island. It is possible that a tidal wave was 
caused. Such a wave was started by an earthquake un- 
der the same deep, but a few score miles northward of 
Sunday’s epicenter, on March 2, 1933; it sent a 96-foot 
wave charging up narrow Ryori bay, and drowned out a 
number of fishing villages all along that coast. However, 
even if a big wave was started by the present double 
earthquake, it is not likely that material damage would 
be caused in the Tokyo-Yokohama industrial area, which 
is well to the south. 

Another pair of earthquakes was reported from the 
China sea a few days before. Both occurred on Tuesday, 
June 8, but data from the remoter observatories were 
delayed in transmission. The first shock which started 
at 4: 42.2 p.m., EWT, centered in latitude 19 degrees 
north, longitude 116 degrees east. This is in the north 
tentral China sea, about midway between Luzon and, the 
Chinese island of Hainan. The second occurred at 
11: 06.7 P.M., EWT, and had its epicenter in latitude 9 
degrees north, longitude 120 degrees east, in the northern 
= part of the Sulu sea, in the southern Philippines. Both 
were strong shocks. 

Stations reporting were the government observatories 
of Sydney, Australia, and Wellington, New Zealand; the 
Franklin Institute, Philadelphia; the Des Moines, Iowa, 
Observatory; the observatories of the Jesuit Seismological 
Association at St. Louis University and Weston College, 
Mass., and the stations of the U. 8S. Coast and Geodetic 
Survey at Sitka and College, Alaska; Tucson, Ariz.; Chi- 
tago, Ill., and Honolulu, H. T. 
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ITEMS 


A NEw research laboratory, built at Akron, Ohio, at a 
cost of $1,325,000 by the Goodyear Tire and Kubber Com- 
pany, is now ready for operation. It was dedicated at a 
two-day symposium on June 22 and 23, in which outstand- 
ing research workers representing many leading industrial 
and scientific laboratories participated. The laboratory 
building contains 74,000 square feet of floor space, and 
will house the activities of a large part of the Goodyear 
research staff, which at present comprises 125 chemists, 
physicists, engineers and metallurgists, along with some 
400 others who spend full time on field work. Included 
in the equipment are such powerful research tools as an 
electron microscope, an analytical spectrograph and an 
infra-red spectrometer. All research work at present is 
of course devoted to winning the war. When victory 
comes, it will return to normal peacetime pursuits. 


PoraTo growers in parts of the country where length 
of season permits two crops a year to be produced are 
having difficulty in obtaining enough seed potatoes to put 
in the second crop. For their benefit, Dr. R. A. Jehle, 
state plant pathologist at the University of Maryland, 
suggests possible use of seed pieces from this year’s early 
crop, chemically treated to induce them to sprout without 
waiting through the rest period usually required by seed 
potatoes. The treatment, first developed at the Boyce 
Thompson Institute for Plant Research in Yonkers, N. Y., 
consists in soaking the cut seed pieces for an hour in a 
solution of sodium thiocyanate, one pound of the chem- 
ical to 12 gallons of water. It is essential that the seed 
potatoes have a cut surface; whole ones will not respond. 


Corn yields in bad years, when the weather is either too 
wet or too dry, can be materially increased by putting 
commercial fertilizer in the bottom of the furrow as the 
field is plowed, instead of spreading it broadcast as is now 
the practice. This discovery was made by agricultural 
engineers at the Indiana State College of Agriculture at 
Lafayette; it is reported in detail in the new issue of 
Agricultural Engineering. The problem, it is explained, 
was to get into place for most efficient use the second, or 
‘‘sustaining’’ application of fertilizer. The ‘‘starting’’ 
fertilizer is already placed in strips at the right distance 
from the seed as planted. A mechanical attachment for 
use with plows has been developed, which drops the fer- 
tilizer at properly spaced intervals in every second furrow. 


Test periods for heavy-duty diesel lubricants have been 
cut from nearly three weeks to only a day by development 
of a new test engine. Success of a single-cylinder Fair- 
banks-Morse engine as a research tool was reported to the 
meeting of the Society of Automotive Engineers by H. L. 
Moir, W. J. Backoff and N. D. Williams, of the Pure Oil 
Company. Their tests revealed that ring-sticking or 
sluggish ring action caused more power loss than increased 
piston temperatures. Variations in ring-sticking time for 
each type of lubricant are reported due to differences in 
refining and sources of crude. Although some oils cause 
less ring-sticking, they may produce dirty pistons, so 
cleanliness also had to be considered in evaluating and 
producing heavy-duty type lubricants. 
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Radio Corporation of America 


this 


From this world headquarters for radio- 
electronic research flow new weapons, 
new discoveries and inventions vital to 
the winning of an Allied victory! 


YODAY, over RCA Laboratories, flies a new 
distinguished battleflag—the coveted Army- 
Navy “E” Award. 


One of the few laboratories in America to re- 
ceive this award, RCA is at once. proud of this dis- 
tinction, and humbly aware of the responsibili- 
ties that it imposes. For much of the progress of 
the entire radio-electronic industry stems from the 
work done in these laboratories. 


It was perhaps with this thought in mind that 
—at the dedication of the RCA Laboratories in 
Princeton—the Chief Signal Officer of the Army 
called them “The Hidden Battlefront of Research.” 


flies over 


HippEN— because, for the duration of the war, this } 


magnificent building of 150 separate laboratories 
must be closed to all but the scientists and re- 
search technicians who are working on radio- 
electronic instruments important to our military 
effort. 


BATTLEFRONT—becausé in the waging of modern 
warfare, radio-electronics is of first importance. It 
follows the flag and the fleet—locates the enemy— 
flashes urgent orders—safeguards the convoy— 
guides the bombers—directs the artillery —maneu- 
vers the tank. This science fights on every front. 


And when that certain day of Victory comes, 
RCA Laboratories will be devoted to the happier 
task of making our peacetime world richer, safer, 
more enjoyable and more productive — through 
new and finer products of radio, television and 
electronic research, ~- 


OTHER SERVICES OF RCA WHICH HAVE EARNED OUR COUNTRY’S HIGHEST WARTIME AWARDS 


The Army-Navy “E” flag, with two stars, 
flies over the RCA Victor Division plant at 
Camden, New Jersey. 


The Army-Navy “E” flag, with one star, | 


has been presented to the RCA Victor 
Division at Harrison, New Jersey. 


“E” flag, with one star; also the U. S. Maritime Commission “M” Pennant 


The Army-Navy | 
‘ita | and Victory Fleet Flag have been awarded to the Radiomarine Corporation of America in 


New York City. 


A Service of 


WORLD H EADQUARTERS 
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TEX CHROME — a new solution for identifying 
Fibers and Fabrics 


Texchrome (Reg. U. S. Pat. Off.) is a 
solution manufactured in Eimer & Amend’s 
Chemical. Laboratories; it enables rapid, 
easy identification of 12 major classes of 
fibers by producing a color that is distine- 
tive of each type. 


Identifies : 


Acetate Rayon—Viscose Rayon-——Cu- 
prammonium Rayon — Nylon — Vinyon 
— Aralac — Lanital — Cotton and Linen 


A drop of Texchrome applied to the fabric produces — Jute— Wool—Raw ouk— Deg ed 
a different color for each of 12 different materials Silk. 


When a-drop of Texchrome is placed on the undyed or ‘‘stripped”’ 
fabric a characteristic color is produced. Texstrip is used to remove dyes 
before Texchrome treatment. 


Texchrome is available in two useful sets: 


6-669 Tex Test Kit, containing vials of Texchrome, Texstrip and Ace- 
tone, a 56-page manual ‘‘The Identification of Fibers and Fabriecs,”’ linen 
tester, teasing needle, scissors, all in a pocket size container, Complete, $5.00 


6-669-10 Texchrome and Texstrip Set, including a 4-ounce dropping 
bottle of Texchrome and a 4ounce bottle of Texstrip, with directions. | 
Per Set, $3.50 


Manufactured and Distributed by 


FISHER SCIENTIFIC CO. EIMER AND AMEND 


717 Forbes Street, Pittsburgh, Penna. 


Headquarters for Laboratory Supplies 


635 Greenwich Street, New York, N. Y. 


Science: published weekly by The Science Press, Lancaster, Pa. 
Entered as second-class matter July 18, 1923, at the Post Office at Lancaster, Pa., under the Act of March $, 1879. 


| 
2 
: 
f 
Pes 
exrchrom 
ey a 
| 
} 
te 
ye, 
Re 
MEN 


SCIENCE—ADVERTISEMENTS 


Vou. 97, No. 2539 


URINE AND 
URINALYSIS 


By LOUIS GERSHENFELD, Ph.M., P.D., D.Sc. 
Philadelphia College of 
Pharmacy and Science 
New (2d) edition. 12mo, 304 pages, 
illustrated with 42 engravings. 
Cloth, $3.25, net. 


This useful work offers an up to date 
monograph to those physicians who do their 
own laboratory work. It covers the usual 
as well as the unusual urinary constituents. 
The relative value of the different tests and 
the practical importance of the knowledge 
gained from each are emphasized through- 
out. The data presented will answer every 
purpose of the physician, the laboratory 
worker or the nurse. 


LEA & FEBIGER 


Wasnincton Square 6, Pa. 


Bacto-Agar 


Bacto-Agar is a purified Agar prepared from 
domestic material. In the manufacture of 
Bacto-Agar extraneous matter, pigmented portions, 
and salts are reduced to a minimum, so that the 
finished product in the form of fine granules will 
dissolve rapidiy, giving clear solutions. 


Bacto-Agar is distributed only for use in 


bacteriological culture -media upon proper 
certification by the purchaser. ‘a 
Bacto-Asparagine 


Bacto-Asparagine is a purified amino acid 
widely used in synthetic culture media and in the 
preparation of tuberculin. 


Specify “DIFCO” 


THE TRADE NAME OF THE PIONEERS 


In the Research and Development of Bacto-Peptone and 
Dehydrated Culture Media. 


DIFCO LABORATORIES © 


INCORPORATED 
DETROIT, MICHIGAN 


Announcement 


Electronic 


By L. Grant Hector, Herbert S. Lein and Clifford E. Scouten 


This new textbook has been written for modern students. Modern explanations of phenomena are 
given from the start and the historical presentation is used only where it appears easier for the student 
and reasonably accurate for a modern perspective. 


Practically all electrical phenomena are presented from the electron-proton point of view. Mag- 
netism is described in terms of moving electric charges. Ordinary light, wireless and x-rays are shown 
to be closely related and all three to be various aspects of electrical phenomena. In addition the more 
common aspects of light and their applications to every day life are presented. 


Photo-electricity and electron tubes are presented as a unified part of the entire subject. The elec- 
trical nature of the atoms of ail elements is constantly used in the explanations throughout the text mak- 
ing it easy for the student to follow the phenomena of radio-activity and modern transmutation as pre- 
sented in the closing chapters. 


Each chapter is introduced by a brief analysis of its content and treatment. At the end of each 
chapter, the principal ideas developed are listed and a central thought summarizing the chapter is given. 
Problems are presented in graded groups, and a list of suggestions for experimental work is-included. 


_ A feature of the text is the abundant use of color in the illustrations. The beginner’s attention is 
much more readily focused on the special features in these drawings than in ordinary all black figures. 
Ready July. Probable Price $4.00 


PHILADELPHIA 5, PA. 


Blakiston Company 
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NUTRITIONAL RESEARCH 


LABORATORY DIET MATERIALS SMACO 
PACKED IN HERMETICALLY SEALED TINS 


Vitamin A Test Diet—U.S.P. XI 
Vitamin B Complex Free Diet 
Rachitogenic Diet No. 2—U.S.P. XI 


Vitamin Free Casein 


Salt Mixture No. 2—U.S.P. XI 
Bio-assay protocols available upon request 


CRYSTALLINE VITAMINS SMACO 


Carotene—Crystalline (90% beta—l10% alpha) 
Alpha Carotene 
Beta Carotene 
Vitar:ia A 
Thiamine Hydrochloride (Vitamin B,) 
Riboflavin 
Pyridoxine Hydrochloride 
Nicotinic Acid (Pyridine 3-Carboxylic Acid) 
Nicotinic Acid Amide (Pyridine 3-Carboxylic Acid Amide) 
Ascorbic Acid (Vitamin C) 
2-Methyl-1, 4-Naphthoquinone ; 
p-Aminobenzoic Acid 
Choline Chloride 
: Calcium Pantothenate 
Alpha Tocopherol 
‘Biotin Concentrate—Crystalline Biotin (Methyl-Ester) 
Crystalline Biotin (Free Acid) 
Inositol 


These products are prepared according to methods specifically developed 
to meet the strict requirements of our own research laboratories. 


Complete information on prices, quantities, etc., supplied upon request. 


S. M. A. CORPORATION «© CHAGRIN FALLS . OHIO 
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CASTLE PRECISION 


INCUBATORS 


formity 7°C. under full loa 
CONSTANCE Exceeds tolerance 
of 1°C. recommended by 
American Public Health As- 


sociation. 


s Because heat is transmitted 
bv interior radiation rather 
UNIFORMITY than by convection, variation 
throughout chamber is mini- 
mized. A single thermometer 
suffices for accurate temper- 
ature measurements. 


Heat by opening door 
is quickly compensated for by 
HEAT LOSS largelheat reserve provided by 
§ 22 gallons of accurately con- 
trolled warm water. 


in sizes all bac- 
teriological ications. 
CAPACITIES é Modern No. 554 (Illustrated) 
is particularly recommended. 


for milk analysis by agar plate 
method. 


Write for complete details. 


WILMOT CASTLE COMPANY 
ie 1212 University Ave. @ Rochester, N. Y. 


Constant Temperature 
Laboratory Baths 


For water or oil, with or 
without built-in refrigera- 
tion and/or shaking mecha- 
nism, for a wide range of 
operating temperatur2s 
which can be held as close 
as +0.005° C. 


Catalog A-41 


Manometric Apparatus for 
* Micro-respiration 
Studies 


For methods of Warburg, 
Barcroft and others. Tem- 
Same range, — 20° to 50° 
. Constancy as close as 
+0.005° C. Embodies im- 
features suggested 
y leading research work- 
ers. 


Catalog A-41 


CONSTANT TEMPE RATURE 
EQUIPMENT 


Backed by a 
Quarter Century of Specialization 


Improved Forced-draft 
Constant Tempera- 
ture Ovens 


Range, room to 260° C, 
Constancy, +0.5° C. Uni- 
formity of temperature 
throughout the working 
chamber, + 0.25° C, Its un- 
usually fine performance 
merits your investigation. 


Bulletin A-2102 


Constant Temperature 
Dry-Ice Cabinet 


For testing instruments 
and materials to determine 
their durability, perform- 
ance, ete. at temperatures 
down to -90° F., with a 
constancy of + 4° F. Work- 
ing chamber, 24 x 24 x 24 in. 


Bulletin A-2111 


Other Aminco Constant Temperature 
Equipment, Including: 

‘LoLag Electric Heaters and Controls 
Sensitive, Reliable Thermoregulators 
Supersensitive Relays 
Motor-driven Stirrers and Pumps, Etc. 


Fully Described in Catalog A-41 


AMERICAN INSTRUMENT 
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June 25, 1943 


FEATURES .. . 


1. Eliminates venipuncture. Only a 
drop or two of blood is required. 
Especially valuable with small chil- 
dren and babies, and corpulent 
adults. 


2. Requires no transfer of blood. 
. The taking pipette serves also for 
the sedimentation. 


3. Can be used with equal facility for 
home visits, office visits or hospital. 


4. Compact unit which fits easily 
into doctor’s bag. 


LANDAU-ADAMS MICROSEDIMENTATION APPARATUS 


The LANDAU-ADAMS Microsedi- 
mentation Apparatus (described by 
Albin Landau, M.D., April 1933, 
American Journal of Diseases of Chil- 
dren, Vol. 45, No. 4, pp. 691-733) is 
a modification of the Linzenmeier- 
Raunert method and overcomes sev- 
eral of the difficulties with macro 
methods. Particularly, it eliminates 
venipuncture and so simplifies blood 
sedimentation tests that they can be 
taken with equal facility in the home, 
office or hospital. | 


PROCEDURE .. . 


Attach suction apparatus to a pipette, 
draw up 5% citrate solution to the 
first circular mark on the pipette. 
Puncture the finger tip and draw up 
blood until the combined column 
reaches the second circular mark. 
With the suction apparatus the ci- 
trated blood is carefully mixed by 
bringing it up and down into the bulb. 


After mixing, the top of the column is 
brought down to the zero point on the 
scale. The pipette is then set into the 
rack. After one hour the millimeter drop 
is read directly from the scale on the 
pipette. 


Same procedure can be used when the 
sample is taken at the bedside, in which 
case it can be read after remixing up to 
six hours after the sample was taken. 


A-2470 LANDAU-ADAMS MICROSEDI- 
MENTATION APPARATUS—complete with 
metal rack on bakelite base, two sedimentation 
pipettes, suction apparatus, bottle of 5% sodium 
citrate solution, complete directions. Packed in 
durable cardboard compartment case. 

Each 


A-2472 LANDAU-ADAMS Sedimentation 
Pipette, only. Each $ 1.25 
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’ The Bausch & Lomb Honorary Science Award is made annually to boys and girls who show unusual proficiency in science subjects. Inaugurated 
7 # 1932, st bus been accepted by preparatory and high schools as an inspiration to these gifted young people to encourage their scientifie endeavors, 


A War to Win...A 


Johnny Davis, sitting at his 
desk . . . dreaming. . . is not 
just one boy. He is one of many 
who, like him, hold in their 
hands a bronze medal—the 
Bausch & Lomb Honorary 
Science Award—-and dream of the future. 

These days are difficult for lads like him for High 
School Graduation Day marks the end of a carefree 
world in which exams and baseball tryouts and first 
dates were eventful enough to fill the waking hours. 

There’s a tomorrow coming ... it’s already here... 
when Johnny and « whole host of his fellow will take 
up arms for their country. Beyond that the future is 
hazy. When they return some may go on to college as 
they had planned . . . some may use in civilian jobs 
the specialized training the Army and Navy have 
given them ... some haven’t thought much about it. 
But Johnny’s mind is made up. 


ife to Live 

Johnny is going to be a scientist ... a great scien- 
tist .... and time out for a year or two to win a war 
isn’t going to stop him! 

In times such as these the Bausch & Lomb Hono- 


rary Science Award takes on a new meaning. It 
becomes a tangible link to the future for those who 


today have a job to do for their country. It’s the 
solid substance of a dream on to which they can 
hold until the last dark page of the war is turned 
and the life for which they were born begins again. 


For Bausch & Lomb Instruments essential to 
Victory—priorities govern delivery schedules. 


BAUSCH & LOMB 


OPTICAL CO. ROCHESTER, NEW YORK 
ESTABLISHED 1853 


AN AMERICAN SCIENTIFIC INSTITUTION PRODUCING OPTICAL GLASS AND INSTRUMENTS 


FOR MILITARY USE, EDUCATION, RESEARCH, 


INDUSTRY AND EYESIGHT CORRECTION 
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FOR RADIO-ELECTRONIC RESEARCH 
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Just Published 
PHYSIOLOGICAL REGULATIONS 
BY EDWARD F. ADOLPH, Ph.D. 
Associate Professor of Physiology in the University of Rochester 
ay 


ponents. 


Water Exchanges of Dog 
Other Types of Water Increment (Dog) 
Variabilities of Water Relations (Dog) 
Water Relations of Man 
Water Relations of Frog 
Water Relations of Other Species 
Equilibrations in Parts of Organisms 
General Features of Water Exchanges 
Some Other Correlatives of Water Content (Dog) 
' Some Other Correlatives of Water Content (in Other 


Species) 


495 pages 46 tables 


A valuable Reference and Laboratory Aid for Physiologists, Biologists and " 
all other science workers interested in metabolisms. 


The major subjects of this study are: Water exchanges in animals; 
Rates of certain classes of physiological processes; Quantitative compari- 
sons of like functions in diverse species and individuals; Organ and tissue 
exchanges; Similarities and contrasts in the metabolisms of diverse com- 


CONTENTS 


THE JAQUES CATTELL PRESS, Lancaster, Pennsylvania 


Further Correlatives of Water Content and Ex- 
changes 

Water Balances and Exchanges; Recapitulations 

Heat 

Diverse Components 

Uniformities and Comparisons among Components 

Choosing Physiological Variables 

Physiological Regulations 

Some Speculations Concerning Regulations 

Conclusions, References and Index 


186 graphs price $7.50 


Opening in small research institute in Mid- 
die West for organic and biochemist 
trained in the chemistry of bile acids and 
steroids. Address Box SHL, SCIENCE, 


Lancaster, Pennsylvania. 


THE SCIENCE PRESS 
PRINTING COMPANY 


5 PRINTERS OF 


SCIENTIFIC and EDUCATIONAL 
JOURNALS 
MONOGRAPHS 
and BOOKS. 


Correspondence Invited 


LANCASTER, PENNSYLVANIA 


LEADING PRODUCTS— 
Giemsa Stain 


(Gradwohl) 
Commission-Certified 
$2.00 for 2 ounces 


Blood Grouping Sera 


A and B—Price $2.00 per 2 c.c. 


Absorbed B— 
(to differentiate A, from A,) 


Price $3.00 per 1 c.c. 


M and N 
(in Paternity and Medico-legal cases) 


Price $5.00 per c.c. 
OF HIGH TITER AND EFFICIENCY 


GRADWOHL LABORATORIES 
St. Louis, Missouri 
3514 Lucas Avenue 


Write for Price List of all Laboratory Products 
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The new lab-aid micro-slide cabinets are Of improved design, made to stack with 
made of seasoned wood and are so con- lab-aid steel cabinets now in use. Color 
—olive green to match steel cabinets. 


structed that warpage and breakage can 
not occur. U. S. Patent Pending ; 


TECHNICON CO. 


N. Y. 
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Purina Laboratory Chows are con- 
trolled rations in pellet form—easy 
to feed, time saving. If your work re- 
quires critical analyses, write us for 
our most up-to-date determinations. - 
Laboratory Hamsters 
DOG CHOW: Complete feed for rats, 
mice, monkeys, dogs, cats. 
RABBIT CHOW: Complete feed for me 
guinea pigs and rabbits. 
FREE: 24-page handbook, “The Care > 
and Feeding of Laboratory Animals.” a 
Write for it. 
PURINA MILLS © ST. LOUIS, MO. 


SPRAGUE DAWLEY, INC. 
Pioneers in development of the standard laboratory rat 


Madison, Wisconsin 


7 | LaMotte Swimming Pool 
ERIC SOBOTKA Outhits 
= FOR IMMEDIATE DELIVERY Pd 
a MICROFILM READER : Control of Alkalinity and 
a MICRO LAMPS Residual Chlorine 
| _Inexpensive—easy to operate—aceurate 
e MICRO OBJECTIVES Approved by State Health Departments 
Be 7 17 EAST 40TH STREET Write for further information 

NEW YORK, N. Y.  LaMotte Chemical Products Co. 
Dept. “H” : Towson, Baltimore, Md. 
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for accurate linear measurements of short 


GAERTNER 
MICROMETER SLIDES 


fitted with microscope or telescope, permit— horizontal 
measurements 
depth measurements 


micrometer 

measurements focusing 

A most desirable feature of these instruments is the diversity of applications possible. In addition to the uses 
indicated, displacements on small objects can be measured by mounting them directly on the slide. Two slides 
can be mounted to form a small coordinate comparator. Etc., etc. 


‘RANGES: up to 4 inches (100 mm) - READINGS: to .00005 inch (0.001 mm) by vernier 


THE GAERTNER SCIENTIFIC CORPORATION 


1204. Wrightwood Avenue Chicago, U. S. A. 


ption Cells ELECTRONIC 
PHOTOMETER 


A highly sensitive light meter with 
phototube and DC amplifier 


®@ Obtainable with phototubes having main re- 
sponse in the ultraviolet, visible, infrared. 


Fused under high temperature with acid, alkali and other e@ For measuring low light values, ultraviolet emis- 
solvent resisting cement. Optical flat walls. Many stock sizes. sion and absorption, infrared reflection, goaio- 
Special requirements made to order. photometry, micro-colorimetry, fluorescence, 

Sole manufacturer in the United luminescence of paints. 


States of fused Electrophoresis cells i 
®@ Suited for spectrophotometry, densitometry of 
Agyaretue spectrographs, exposure determination by focal 


Klett Manufacturing Co. plane readings in photomicrography. 
Tart 95 Madson Ave. PHOTOVOLT CORP, New York 
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The War... an 


In today’s global war, the physicist 
has a role of far greater importance than 
in any other conflict since the dawn of 
history. 

The electronic principles employed 
against submarines; the new radio de- 
vices which help to locate and destroy 
enemy aircraft and shipping; the me- 
chanical, thermal and optical principles 
involved in bombing and defense against 
bombing — these are but a few of the 
developments which reflect the skills of 
the physicist. 

All Spencer optical instruments are 

- products of physical science. Today they 


d the Phystctst 


include instruments for control of gun- 
fire, for observation, for navigation... 
in addition to microscopes and other 
standard peacetime instruments being 
produced in unprecedented numbers for 
the Armed Forces. 


Spe NCECL tens company 


BUFFALO, NEW YORK 
SCIENTIFIC INSTRUMENT DIVISION OF 
AMERICAN OPTICAL COMPANY 
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